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Texas Instruments reserves the right to make changes at 
any time in order to improve design and to supply the best 
product possible. 


The ALS/AS Logic Data Book presents pertinent technical 
information 
on Texas Instruments 
advanced families 
of TTL integrated 
circuits, 
Advanced 
Low-Power 
Schottkyt 
(ALS), and Advanced 
Schottkyt 
(AS). TI's ALS 
or AS functions 
provide the system design engineer with management 
tools to optimize system performance. 


Aggressive design goals can be achieved by utilizing ALS in noncritical 
paths and high-performance 
AS in speed 
critical 
paths. 


The use of pin-for-pin 
compatible 
devices with the most popular LSTTL and STTL functions, 
existing TTL-based 
systems may be easily upgraded to ALS/AS to reduce system power requirements, enhance system performance, 
and improve overall system 
reliability. 
New system designs can capitalize on both the improved 
efficiency 
of 
the pin-compatible 
devices and the higher densities of the MSI/LSI series of devices unique to th" ALS/AS family. 


ALS and AS devices utilize an advanced wafer fabrication 
process that includes walled emitters, 
ion-implanted 
transistors, 
oxide isolations, 
and composed 
masks. This process is coupled with 
circuit 
design techniques 
to 
implement 
the following: 


• 
improve 
input threshold 
and noise margins 
• 
improve 
line driving 
and receiving 
• 
maintain 
or increase drive capability 
• 
tolerate 
± 
10% supply voltage 
swings 
• 
take advantage 
of new packaging 
- 
24-pin 300-mil 
DIP 


- 
plastic 
"Small 
Outline" 
• 
specify 
ac parameters 
over the full operating 
temperature 
range 


The ALS/AS 
family 
will grow to well over 400 devices through 
the end of 1986. 
Included 
among the new 
functions 
are: 


• 
the fastest 
stand-alone 
32-bit 
error detection 
and correction 
circuit 
(EDAC) 


• 
high-performance 
16 x 
4 and 16 x 
5 "zero-fall-through" 
FIFO (first in, first 
out) memory 
devices 
with 
24-nanosecond 
fall through 
• 
edge-triggered 
octal, 
9-bit, 
and 10-bit 
read-back 
latches 
• 
high-speed 
and low-power 
bus-transceivers 
with 
internal registers 
• 
many additional 
pin-compatible 
ALS and AS devices 


Also included in this book are several linear interface 
circuits 
that utilize the Advanced 
Low-Power 
Schottky t 
technology 
to provide a new linear interface family of devices with improved speed-power 
characteristics. 
The 
leadership functions 
are as follows: 


• 
IBM 360/370 
I/O Line Drivers 
• 
IEEE-488 (GPIB) Octal Bus Transceivers 
• 
RS-422-A 
Quad Line Drivers 
• 
RS-422-A, 
RS-423-A, 
and RS-485 Quad Line Receivers 


This data book provides a functional 
index of all bipolar digital, as well as, selected linear interface device types 
available or under development. 
Package dimensions 
given in the Mechanical 
Data section of this book are in 
metric measurement 
(and parenthetically 
in inches), which should simplify 
board layout for designers involved 
in metric conversion 
and new designs. The General Information 
section includes an explanation 
of the function 
tables, parameter measurement 
information, 
thermal information, 
D flip-flop 
and latch signal conventions, 
and 
typical 
characteristics 
related to the products 
listed in this volume. 


Complete technical 
data for any Texas Instruments 
semiconductor/component 
product 
is available from your 
nearest TI field sales office, 
local authorized 
TI distributor, 
or by writing 
direct to: 


Texas Instruments 
Incorporated 
P.O. Box 655012, 
MS 308 
Dallas, Texas 75265 


We sincerely believe that you will find the new ALS/ AS Logic Data Book a meaningfull 
addition to your technical 
library. 
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. 
2-727 
SN54ALS2242 
SN74ALS2242. 
2-913 


SN54AS871 
SN74AS871 
2-727 
SN54ALS2540 
SN74ALS2540. 
2-917 


SN54ALS873B 
SN74ALS8738. 
2-737 
SN54ALS2541 
SN74ALS2541 
. 
2-917 


SN54AS873 
SN74AS873 
2-737 
SN54AS2620 
SN74AS2620 
2-921 


SN54ALS874B 
SN74ALS874B. 
2-743 
SN54AS2623 
SN74AS2623 
2-921 


SN54AS874 
SN74AS874 
2-743 
SN54AS2640 
SN74AS2640 
2-925 
SN54ALS876A 
SN74ALS876A 
2-743 
SN54AS2645 
SN74AS2645 
2-925 
SN54AS876 
SN74AS876 
2-743 
SN54ALS8003 
SN74ALS8003. 
2-929 
SN54AS877 
SN74AS877 
2-749 
SN54ALS29806 
SN74ALS29806. 
2-931 


SN54ALS878A 
SN74ALS878A 
2-755 
SN54ALS29809 
SN74ALS29809. 
2-931 


SN54AS878 
SN74AS878 
2-755 
SN54ALS29821 
SN74ALS29821 
. 
2-939 
SN54ALS879A 
SN74ALS879A 
2-755 
SN54AS29821 
SN74AS29821 
2-945 


SN54AS879 
SN74AS879 
2-755 
SN54ALS29822 
SN74ALS29822. 
2-939 
SN54ALS880A 
SN74ALS880A 
2-761 
SN54AS29822 
SN74AS29822 
2-945 
SN54AS880 
SN74AS880 
2-761 
SN54ALS29823 
SN74ALS29823. 
2-949 


SN54AS881A 
SN74AS881A 
2-187 
SN54AS29823 
SN74AS29823 
2'957 
SN54AS882A 
SN74AS882A 
2-769 
SN54ALS29824 
SN74ALS29824. 
2-949 
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II 


SN54AS29824 
SN54ALS29825 
SN54AS29825 
SN54ALS29826 
SN54AS29826 
SN54ALS29827 
SN54ALS29828 
SN54AS29841 
SN54AS29842 
SN54AS29843 
SN54AS29844 
SN54AS29845 
SN54AS29846 


SN74AS29824 
SN74ALS29825. 
SN74AS29825 
. 


SN74ALS29826. 
SN74AS29826 
SN74ALS29827. 
SN74ALS29828. 
SN74AS29841 
SN74AS29842 
SN74AS29843 
SN74AS29844 
SN74AS29845 
SN74AS29846 
SN74ALS29861 
. 


SN74ALS29862. 
SN74ALS29863. 
SN74ALS29864. 
SN75ALSl 26. 
SN75ALSl 30. 
SN75ALS160. 
SN75ALS161 
SN75ALSl 62. 
SN75ALS163. 
SN75ALS164. 
SN75ALS165. 
SN75ALS 192 
. 


SN75ALSl 93. 
SN75ALS194 
. 


SN75ALS195. 


2-957 
2-961 
2-967 
2-961 
2-967 
2-971 
2-971 
2-977 
2-977 
2-981 
2-981 
2-985 
2-985 
2-989 
2-989 
2-995 
2-995 
3-3 
3-9 
3-15 
3-25 
3-33 
3-43 
3-51 
3-61 
3-71 
3-79 
3-85 
3-95 
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These symbols. 
terms. 
and definitions 
are in accordance 
with 
those 
currently 
agreed upon by the JEOEC Council 
of the 


Electronic 
Industries 
Association 
(EIA) for use in the USA and by the International 
Electrotechnical 
Commission 
(IEC) 


for 
international 
use. 


fmax 
Maximum 
clock 
frequency 


The highest 
rate 
at which 
the 
clock 
input 
of a bistable 
circuit 
can be driven 
through 
its required 
sequence 


while 
maintaining 
stable 
transitions 
of logic 
level at the output 
with 
input 
conditions 
established 
that 
should 


cause 
changes 
of output 
logic 
level in accordance 
with 
the specification. 


ICC 
Supply 
current 


The current 
into· 
the VCC 
supply 
terminal 
of an integrated 
circuit. 


ICCH 
Supply 
current. 
outputs 
high 


The 
current 
into· 
the 
VCC 
supply 
terminal 
of an integrated 
circuit 
when 
all (or a specified 
number) 
of the 


outputs 
are at the 
high 
level. 


ICCL 
Supply 
current. 
outputs 
low 


The 
current 
into· 
the 
VCC 
supply 
terminal 
of an integrated 
circuit 
when 
all (or a specified 
number) 
of the 


outputs 
are at the 
low 
level. 


IIH 
High-level 
input 
current 


The current 
into'" 
an input 
when 
a high-level 
voltage 
is applied 
to that 
input. 


IlL 
Low-level 
input 
current 


The current 
into· 
an input 
when 
a low-level 
voltage 
is applied 
to that 
input. 


IOH 
High-level 
output 
current 


The current 
into· 
an output 
with 
input 
conditions 
applied 
that, 
according 
to the 
product 
specification, 
will 


establish 
a high 
level 
at the output. 


IOL 
Low-level 
output 
current 


The current 
into· 
an output 
with 
input 
conditions 
applied 
that, 
according 
to the product 
specification,' 
will 


establish 
a low 
level at the output. 


IDS 
Short-circuit 
output 
current 


The current 
into· 
an output 
when 
that 
output 
is short-circuited 
to ground 
(or other 
specified 
potential) 
with 


input 
conditions 
applied 
to estabiish 
the output 
logic 
level farthest 
from 
ground 
potential 
(or other 
specified 


potential). 


IOZH 
Off-state 
(high-impedance-statel 
output 
current 
(of a three-state 
outputl 
with 
high-level 
voltage 
appiied 


The 
current 
flowing 
into· 
an output 
having 
three-state 
capability 
with 
input 
conditions 
established 
that, 


according 
to the product 
specification. 
will 
establish 
the high-impedance 
state 
at the output 
and with 
a high- 


level voltage 
applied 
to the output. 


NOTE: 
This parameter 
is measured 
with 
other 
input 
conditions 
established 
that 
would 
cause 
the output 
to 


be at a low 
level if it were 
enabled. 
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lOlL 
C) 
~::;,~..• 
Q) 


::;, 
VIH 
- 
0..•3 
Q)..•o' 
::;, 
VIK 


VIL 


Off-state 
(high-impedanca-stata) 
output 
current 
(of a three-state 
output) 
with 
low-Iavel 
voltaga 
applied 


The 
current 
flowing 
into' 
an output 
having 
three-state 
capability 
with 
input 
conditions 
established 
that, 


according 
to the product 
specification, 
will 
establish 
the high-impedance 
state 
at the output 
and with 
a low- 


level voltage 
applied 
to the 
output. 


NOTE: 
This 
parameter 
is measured 
with 
other 
input 
conditions 
established 
that 
would 
cause 
the output 
to 


be at a high 
level 
if it were 
enabled. 


High-level 
input 
voltage 


An input 
voltage 
within 
the 
more 
positive 
(less negative) 
of the two 
ranges 
of values 
used to represent 
the 


binary 
variables 
. 


NOTE: 
A minimum 
is specified 
that 
is the least-positive 
value of high-level 
input 
voltage 
for which 
operation 


of the 
logic element 
within 
specification 
limits 
is guaranteed 
. 


Input 
clamp 
voltage 


An input vottage 
in a region of relatively 
low differential 
resistance 
that 
serves to limit the input voltage 
swing. 


Low-Iavel 
input 
voltege 


An 
input 
voltage 
level 
within 
the 
less positive 
(more 
negative) 
of the two 
ranges 
of values 
used to represent 


the 
binary 
variables. 


NOTE: 
A maximum 
is specified 
that 
is the most-positive 
value of low-level 
input 
voltage 
for which 
operation 


of the 
logic 
element 
within 
specification 
limits 
is guaranteed. 


VOH 
High-Iavel 
output 
voltage 


The voltage 
at an output 
terminal 
with 
input 
c.onditions 
applied 
that, 
according 
to the product 
specification, 


will 
establish 
a high 
level at the output. 


VOL 
Low-level 
output 
voltage 


The voltage 
at an output 
terminal 
with 
input 
conditions 
applied 
that, 
according 
to the product 
specification, 


will 
establish 
a low 
level at the output. 


ta 
Access time 


The time 
interval 
between 
the 
application 
of a specified 
input 
pulse 
and the 
availability 
of valid 
signals 
at 


an output. 


tdis 
Disable time (of a three~state or open-collector 
output) 


The 
propagation 
time 
between 
the 
specified 
reference 
points 
on the 
input 
and output 
voltage 
waveforms 


with 
the output 
changing 
from 
either 
of the defined 
active 
levels 
(high or lowl 
to a high-impedance 
(off) 
state. 


NOTE: 
For 3-state 
outputs, 
tdis 
= tPHZ 
or tpLZ. 
Open-collector 
outputs 
will 
change 
only 
if they 
are low 


at the 
time 
of disabling 
so ldis 
= tpLH. 


ten 
Enable 
time 
(of 
a three-state 
or open-collector 
output) 


The 
propagation 
time 
between 
the 
specified 
reference 
points 
on the 
input 
and output 
voltage 
waveforms 


with 
the output 
changing 
from 
a high-impedance 
(off) 
state 
to either 
of the defined 
active 
levels 
(high or low). 


NOTE: 
In the case of memories, 
this 
is the access 
time 
from 
an enable 
input 
(e.g., G). For 3-state 
outputs, 


ten 
= tPZH or tPZL· 
Open-collector 
outputs 
will change 
only if they 
are responding 
to data that 
would 


cause 
the 
output 
to go low 
so ten 
= tpHL. 
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Hold time 


The time 
interval 
during 
which 
a signal 
is retained 
at a specified 
input 
terminal 
after 
an active 
transition 
occurs 


at another 
specified 
input 
terminal. 


NOTES: 
1. 
The hold time 
is the actual 
time 
interval 
between 
two 
signal 
events 
and is determined 
by the 


system 
in which 
the digital 
circuit 
operates. 
A minimum 
value 
is specified 
that 
is the shortest 


interval 
for which 
correct 
operation 
of the digital 
circuit 
is guaranteed. 


2. 
The hold time 
may have a negative 
value 
in which 
case the minimum 
limit defines 
the longest 


interval 
(between 
the release 
of the signal 
and the active 
transition) 
for which 
correct 
operation 


of the digital 
circuit 
is guaranteed. 


Propagation 
delay 
time 


The time 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the output 


changing 
from 
one defined 
level 
(high 
or low I to the other 
defined 
level. 
(tpd 
= tPHL or tpLH). 


tpHL 
Propegetion 
deley 
time. 
high-to-Iow-Ievel 
output 


The time 
between 
the specified 
reference 
points 
on the input 
and output 
voltage 
waveforms 
with 
the output 


changing 
from 
the defined 
high level to the defined 
low 
level. 


tPHZ 
Disable 
time 
lof 
a three-state 
output) 
from 
high level 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the 


three-state 
output 
changing 
from 
the defined 
high 
level to a high-impedance 
(off) 
state. 


tpLH 
Propagation 
delay 
time. 
low-to-high-Ievel 
output 


The time 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the output 


changing 
from 
the defined 
low 
level to the defi~ed 
high 
level. 


tpLZ 
Disable 
time 
(of a thnie-state 
output) 
from 
low 
level 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the 


three-state 
output 
changing 
from 
the defined 
low 
level to a high-impedance 
(off) 
state. 


tpZH 
Enable time 
lof 
a three-state 
output) 
to high level 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the 


three-state 
output 
changing 
from 
a high-impedance 
(off) 
state 
to the defined 
high 
level. 


tpZL 
Enable time 
lof 
a three-state 
output) 
to low 
level 


The time 
interval 
between 
the specified 
reference 
points 
on the input and output 
voltage 
waveforms 
with 
the 


three-state 
output 
changing 
from 
a high-impedance 
(off) 
state 
to the defined 
low 
level. 


tsr 
Sense recovery 
time 


The 
time 
interval 
needed 
to switch 
a memory 
from 
a write 
mode 
to a read mode 
and to obtain 
valid 
data 


signals 
at the output. 


tsu 
Setup 
time 


The time 
interval 
between 
the application 
of a signal 
at a specified 
input 
terminal 
and a subsequent 
active 


transition 
at another 
specified 
input 
terminal. 


··:OTES: 
1. 
The setup 
time 
is the actual 
time 
interval 
between 
two 
signal 
events 
and is determined 
by the 


system 
in which 
the digital 
circuit 
operates. 
A minimum 
value 
is specified 
that 
is the shortest 


interval 
for which 
correct 
operation 
of the digital 
circuit 
is guaranteed. 


2. 
The setup 
time 
may have a negative 
value in which 
case the minimum 
limit defines 
the longest 


interval 
(between 
the active 
transition 
and the application 
of the other 
signal) 
for which 
correct 


operation 
of the digital 
circuit 
is guaranteed. 


tw 
Pulse duration 
(width) 


The time 
interval 
between 
specified 
reference 
points 
on the leading 
and trailing 
edges of the pulse waveform. 
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A basic 
unit-of-measure 
of relative 
digital-circuit 
complexity. 
The number 
of gate 
equivalent 
circuits 
is that 
number 
of 


individual 
logic 
gates 
that 
would 
have 
to be interconnected 
to perform 
the same 
function. 


A concept 
whereby 
a complete 
major 
subsystem 
or system 
function 
is fabricated 
as a single 
microcircuit. 
In this 


context 
a major 
subsystem 
or system, 
whether 
digital 
or linear. 
is considered 
to 
be one that 
contains 
100 
or more 


equivalent 
gates 
or circuit'TY of similar 
complexity. 


A concept 
whereby 
8 complete 
subsystem 
or system 
function 
is fabricated 
as a single 
microcircuit. 
The subsystem 
or 


system 
is smaller 
than for LSI, but whether 
digital 
or linear, 
is considered 
to be one that 
contains 
12 or more equivalent 


gates 
or circuitry 
of similar 
complexity. 


The description 
of any IC technology 
that 
is much 
more complex 
than 
large-scale 
integration 
(LSII. and involves 
a much 


higher 
equivalent 
gate 
count. 
At 
this 
time 
an 
exact 
definition 
including 
a minimum 
gate 
count 
has 
not 
been 


standardized 
by JEDEC 
or the 
IEEE. 


St'ress beyond 
those 
listed 
under 
"absolute 
maximum 
ratings" 
may cause 
permanent 
damage 
to the 
device. 
These 


are stress 
ratings 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 


under "recommended 
operating 
conditions" 
is not implied. 
Exposure to absolute-maximum·rated 
conditions 
for extended 


periods 
may 
affect 
device 
reliability. 
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The following 
symbols 
are used in function 
tables on TI data sheets: 


x 


Z 


a .. h 


00 
00 


On 
JL 
l.....J 


TOGGLE 


high level (steady state) 


low level (steady state) 


transition 
from low to high level 


transition 
from high to low level 


value/level 
or resulting 
value/level 
is routed 
to indicated 
destination 


value/level 
is re-entered 


irrelevant 
(any input, 
including 
transitions) 


off (high·impedance) 
state of a 3·state·output 


the level of steady-state 
inputs at inputs A through 
H respectively 


level of 0 before the indicated 
steady·state 
input conditions 
were established 


complement 
of 00 or level of 0 before 
the indicated 
steady-state 
input conditions 
were established 


level of 0 before the most recent active transition 
indicated 
by t or t 


one high-level pulse 


one Iqw-Ievel pulse 


each output 
changes to the complement 
of its previous 
level on each active 
transition 
indicated 
by 


tor t. 


If, in the input columns, 
a row contains 
only the symbols 
H, L, and/or 
X, this means the indicated 
output 
is valid when- 


ever the 
input 
configuration 
is achieved 
and 
regardless 
of the 
sequence 
in which 
it is achieved. 
The 
output 
persists so 


long as the input 
configuration 
is maintained. 


If, in the 
input 
columns, 
a row contains 
H, L, and/or 
X together 
with t and/or 
t, this means the output 
is valid when- 


ever the input configuration 
is achieved but the transition(s) 
must occur following 
the achievement 
of the steady·state 


levels. 
If the 
output 
is shown 
as a level (H, L, 00, or Ool. it persists 
so long as the steady-state 
input 
levels and the 


levels that terminate 
indicated 
transitions 
are maintained. 
Unless otherwise 
indicated, 
input transitions 
in the opposi.te 


direction 
to those 
shown 
have no effect 
at the output. 
(If the output 
is shown 
as a pulse,FL 
or LSthe pulse 


follows 
the indicated 
input 
transition 
and persists for an interval 
dependent 
on the circuit.) 
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Among 
the 
most complex 
function 
tables 
in this 
book 
are 
those 
of 
the 
shift registers. 
These embody 
most of the 


symbols 
used 
in any 
of 
the 
function 
tables, 
plus more. 
Below 
is the 
function 
table 
of a 4·bit 
bidirectional 
universal 
shift register, e.g., type 5N74194. 


INPUTS 
OUTPUTS 


MOOE 
SERIAL 
PARALLEL 


CLEAR - 
CLOCK 
°A 
°B 
°c 
°0 
St 
SO 
LEFT 
RIGHT 
A 
B 
C 
0 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
X 
X 
X 
°AO 
°BO 
°CO 
°00 
H 
H 
H 
I 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 


H 
L 
H 
I 
X 
H 
X 
X 
X 
X 
H 
°An 
°Bn 
°Cn 
H 
L 
H 
f 
X 
L 
X 
X 
X 
X 
L 
°An 
°Bn 
°Cn 


H 
H 
L 
f 
H 
X 
X 
X 
X 
X 
°Bn 
°Cn 
°On 
H 


H 
H 
L 
t 
L 
X 
X 
X 
X 
X 
°Bn 
DCn 
DOn 
L 


H 
L 
L 
X 
X 
X 
X 
X 
X 
X 
DAD 
DBO 
°CO 
°00 


The first line of the table 
represents 
a synchronous 
clearing of the register and says that if clear is low. all four outputs 
will be reset low regardless 
of the other 
inputs. 
In the following 
lines, clear is inactive 
(high) and so has no effect. 


The second 
line shows that 
so long as the clock 
input 
remains 
low (while clear is high), 
no other 
input has any effect 
and the outputs 
maintain 
the levels they 
assumed 
before 
the steady·state 
combination 
of clear high and clock low was 


established. 
Since on other 
lines of the table 
only 
the rising transition 
of the clock 
is shown 
to be active, 
the second 
line 


impticitly 
shows that 
no further 
change 
in the 
outputs 
will 
occur 
while 
the 
clock 
remains 
high 
or on the 
high-ta-Iow 


transition 
of the clock. 


The third 
line of the table 
represents 
synchronous 
parallel 
loading 
of the register 
and says that 
if 51 and 50 are both 
high then, 
without 
regard 
to the serial input. 
the data entered 
at A will be at output 
0A. 
data entered 
at B will be at 
0B. and so forth. 
following 
a low·to·high 
clock transition. 


The fourth 
and fifth lines represent 
the loading of high- and low-level data. respectively. 
from the shift·right 
serial input 
and the shifting 
of previously 
entered 
data 
one bit; data 
previously 
at 0A 
is now at 0B. the previous 
levels of 0B and 
0c 
are now at Dc and 0D 
respectively. 
and the data 
previously 
at 0D is no longer in the register. This entry 
of serial 
data 
and shift 
takes 
place on the low-to-high 
transition 
of the clock when 51 is low and 50 is high and the levels at 
inputs A through 
D have no effect. 


The sixth and seventh 
lines represent 
the loading of high- and low·level data. respectively, 
from the shift-left 
serial input 
and the shifting 
of previously 
entered 
data 
one bit; data 
previously 
at 0B is now at 0A, the previous 
levels of Oc and 
0D 
are now at 0B and OC, respectively, 
and the data previously 
at 0A is no longer in the register. This entry 
of serial 
data 
and shift 
takes 
place on the low-to·high 
transition 
of the clock when 51 is high and 50 is low and the levels at 
inputs A through 
D have no effect. 


The 
last line 
shows 
that 
as long as both 
mode 
inputs 
are low, 
no other 
input 
has any effect 
and, as in the second 
line, 


the 
outputs 
maintain 
the 
levels they 
assumed 
before 
the 
steady-state 
combination 
of clear high and both 
mode 
inputs 


low was established. 


TEXAS 
~ 
INSTRUMENTS 


-------11 
D flip-flop and latch signal conventions 


It is normal TI practice to name the outputs 
and other inputs of a D-type flip-flop 
or latch and to draw 


its logic symbol based on the assumption 
of true data (D) inputs. Outputs that produce data in phase with 
the data inputs are called 0 and those producing 
complementary 
data are called O. An input that causes 


a 0 output to go high or a 0 output 
to go low is called Preset (PRE). An input that causes a 0 output 
to 
go high or a 0 output to go ION is called Clear (CLR). Bars are used over these pin names (PRE and CLR) 
if they are active-low. 


The devices on several data sheets are second-source 
designs, 
and the pin-name conventions 
used by 
the original manufacturers 
have been retained. That makes it necessary to designate the inputs and outputs 


of the inverting 
circuits 5 and O. 


In some applications, 
it may be advantageous 
to redesignate 
the data input from D to 5 or vice versa. 


In that 
case, all the other 
inputs 
and outputs 
should 
be renamed 
as shown 
below. 
Also shown 
are 
corresponding 
changes in the graphical 
symbols. 
Arbitrary 
pin numbers are shown 
in parentheses. 


151 
ClR 
151 
Q 
a 
C 


16) 
jj 
161 
Q 
PRE 
a 


lATCH 
LATCH 


151 
ClR 
151 
Q 
a 
ClK 


(61 
Q 
jj 
161 


PRE 
a 


FLIP-FLOP 
FLIP-FLOP 


The figures show that when 0 and 0 exchange names, the Preset and Clear pins also exchange names. 
The polarity indicators 
(to..) on PRE and CLR remain, as these inputs are still active-low, 
but the presence 
or absence of the polarity 
indicator 
changes at D (or 5), 0, and O. Pin 5 (0 or 0) is still in phase with 


the data input (D or 5); their active 
levels change together. 


TEXAS 
• 
INSTRUMENTS 


II 
C) 
CD~ 
CD..ea. 


~..•. 
o..3 
Qlr+ 
c5" 
~ 


JUNCTION-TO-AMBIENT 
THERMAL 
RESISTANCE 
vs 
AIR VELOCITY 


In digital system design, consideration 
must be given 
to thermal 
management 
of components. 
The small 
size of the "small 
outline" 
package makes this even 
more critical. 
Figure 1 shows the thermal resistance 
of these packages for various 
rates of air flow. 


The thermal 
resistances 
in Figure 1 can be used to 
approximate 
typical 
and maximum 
virtual 
junction 
temperatures 
for the Advanced 
Low-Power 
Schottky 
(ALS) 
and 
Advanced 
Schottky 
(AS) 
families. 
In 
general, junction 
temperature 
for any device can be 
calculated 
using Equation 
1. 


~u° 
130 
I 
g 120 
:l 
.~ 110 
.• 
a: 
20-PIN OW PACKAGE 


24-PIN OW PACKAGE 
100 


~ 
90 
.• 
J:: 
': 
80 
c:.• 
~ 
70 
«g 
60 
C: 
.g 
50 
u 
§ 
40 
.., 


~ 
30 
~ 
0 
a: 
100 
200 
300 
400 
500 
600 
Air Velocity-Feet/Min 


where 
TJ = virtual junction 
temperature 
R8JA = thermal 
resistance, 
junction 
to ambient 
air 
VCC = supply voltage 
(5 V for typical, 
5.5 V for maximum) 
ICC = supply current 
N = the number of outputs 
IOL = the low-level 
output 
current 
VOL = the low-level 
output 
voltage 
TA = the ambient 
air temperature 


Typical junction 
temperature 
can be calculated 
using Equation 
1 directly 
with typical values of ICC taken from 


the data sheets and VCC = 5 volts. To calculate 
maximum 
junction 
temperature, 
it is necessary to take into 


account the spread of ICC values for a population. Due to different specification practices that have been followed, 
it is sometimes 
useful to use slightly 
different 
calculation 
procedures 
for the ALS and AS families. 


Maximum junction temperature 
for all 54ALS, 54AS, and some 74ALS parts can be calculated using Equation 1 
with ICC being the maximum value specified on the data sheet and VCC = 5.5 volts. In fact, ICC for Series 54 
devices at the temperature 
extremes 
of - 55°C 
to 125 °c will be higher than for a Series 74 device at the 
temperature 
extremes of 0 °C to 70°C. 
This is reflected 
in the limits specified for some 74ALS devices, which 
are less than those specified for 54ALS devices. The AS family and most ALS family data sheets give a single 
maximum value for ICC. If that value is used to calculate maximum junction 
temperature 
for series 74 devices, 


an unrealistically 
high value will result. Instead, Equation 2 can be used. This uses the factor 
1.31 to scale the 


typical 
value of ICC up to a practical 
maximum 
value for process variations 
and thermal 
effects. 


Thus, for 74AS and 74ALS 
devices if a lowered 
maximum 
ICC has not been specified: 


TEXAS "'!1 
INSTRUMENTS 


-------a 
SERIES 54ALS/74ALS 
AND 54AS/74AS 
DEVICES 


FROM OUTPUTq 


TEST 
UNOER TEST 
POINT 


CL 
RL 


(See Note AI 


~ 


VCCf 


L 
FROM OUTPUT 
TEST 
UNOER TEST 
POINT 
CLl 
(SeeNot. AI ~ 


LOAO CIRCUIT FOR 
BI-5TATE 
TOTEM-POLE OUTPUTS 


./ 
3.5V 


./':1.3V 
------:- 
- 
- - 
- - 
-- 
O.3V 
:-- tsu ...- 
th ~ 


~ 


-,----3.5V 
1.3 V 
1.3 V 


0.3V 


INPUT 
~-1.;V- 
- 
- 
3.5V 
.-/I 
I •.JV 
~ 
O.3V 


:'tPLHeo 
I-tPHLeo 


IN-PHASE~: 
I 
-:-- 
VOH 
OUTPUT 
: 
1.3V 
: 
1.3V 


I 
: 
VOL 
,e tpH Leo 
,.tpLH" 
I 
I 
V 
OUT -QF-PHASE ~ 
1 
"HI 
~ 
OH 
OUTPUT 
~~.~V 
(SeeNot. 01 
- 
- 
- 
VOL 


VOL TAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


7V 
~ 
RL = Rl = R2 


SI 


Rl 
FROM OUTPUT 
TEST 
UNDER TEST 
POINT 


CL 
R2 
ISeeNot. AI 


~ 
:.-- 
tw 
---.: 


-tw~ 
----.......L •• " 
-. _ .. ~ 
~_-- 


OUTPUT 
~ 
3.5V 
CONTROL 
1.3 V 
1.3 V 


(low-level 
_1_ - - - - - - - 
0.3 V 


enabhng) 
tPZl~ 
~ 
IlI-tPLZ 
I I 
I I 
I 
: 
I : 
•• 3.5 V 
WAVEFORM1~1.3V 
j :~3V 
SI CLOSED 
i ~:----_-:.;=-= 
VOL 
(SeeNote BI 
tPZH ~ 
...l ,..tPHZ 


WAVEFORM2~' 
----~~-{.== 
VOH 
S10PEN 
1.3 V 
0.3 V 
(See Note B) 
ltlO V 


VOL TAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


TEXAS 
~ 
INSTRUMENTS . 


NOTES: 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. All input pulses have the following 
characteristics: 
PRR :s: 1 MHz, tr = tf 
= 2 ns, duty cycle = 50%. 
D. When measuring propagation delay items of 3·state outputs, 
switch 
S1 is open. 
E. The outputs are measured one at a time with one input transition 
per measurement. 


II 
C) 
(I):s 
(I)..e!. 
so- 
o..3 
III 
r+o' 
:s 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STD 
AlS 
AS 
H 
l 
lS 
S 
VOLUME 
TTl 


Helt 
2-lnput 
Gates 
'804 
A 
8 
3 


'04 
0 
0 
0 
0 
0 
2 


Helt 
lnveners 
A 
0 


'1004 
0 
0 
3 


'DO 


0 
0 
0 
0 
0 
2 


Quadruple 
2-lnput 
Gates 
A 
0 


3 
'1000 
A 
A 


lD 


0 
0 
0 
0 
0 
2 


Tnple 
3·lnput 
Gates 
A 
0 
3 


'1010 
A 
3 


'2D 


0 
0 
0 
0 
0 
2 


Qual4·lnput 
Gates 
A 
0 


'1020 
A 
3 


8·1nput 
Gates 
'3D 


0 
0 
0 
0 
0 
2 


A 
0 
3 


13·tnput 
Gates 
'133 


0 
2 


0 


Qual2-lnput 
Gates 
'8003 
0 
3 


TECHNOlOGY 


DESCRIPTION 
TYPE 
STD 
AlS 
AS 
H 
l 
LS 
S 
VOLUME 
TTl 


'0' 


0 
0 
0 
0 
2 


Helt 
Inverters 
A 


'1005 
0 
3 


'01 


0 
0 
0 
2 


0 
3 


QulJdruple 
2-lnput 
Gales 
'03 


0 
0 
0 
0 
2 
• 


'1003 
A 
3 


Triple 
3·lnput 
Gales 
'12 


0 
0 
2 


A 
3 


Dual 
"-Input 
Gates 
'22 


0 
0 
0 
0 
2 
• 
3 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STD 
AlS 
AS 
H 
lS 
S 
VOlUME 
TTl 


Helt 
2·lnput 
Gates 
'808 
A 
• 
3 


'08 


0 
0 
0 
2 


Quadruple 
2·lnput 
Gates 
0 
0 


3 


'1008 
A 
0 


'11 


0 
0 
0 
2 


Triple 
3-lnput 
Gates 
A 
0 
3 


'lOll 
A 
3 


Dual 
4-lnpul 
Gates 
'21 
0 
0 
2 


0 
0 
3 


• 
Denotes available technology. 
A 
Denotes "A" 
suffix version available in the technology indicated. 
B 
Denotes "B" 
suffix version available in the technology indicated. 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STD 
AlS 
AS 
H 
lS 
S 
VOLUME 
TTl 


Quadruple 
2-tnput 
Gates 
'D' 


0 
0 
0 
2 


0 
3 


TrIple 
3-lnput 
Gates 
'15 


0 
0 
0 
2 
A 
3 


TECHNOlOGY 


DESCRIPTION 
TYPE 
STD 
AlS 
AS 
lS 
S 
VOLUME 
TTl 


Helt 
2·lnput 
Gates 
'832 
A 
• 
3 


'32 


0 
0 
0 
2 


Quadruple 
2-lnput 
Gat •• 
0 
0 


3 


'1032 
A 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STD 
AlS 
AS 
l 
lS 
S 
VOLUME 
TTl 


Hu 
2·lnput 
Gates 
'80S 
A 
• 
3 


'02 


0 
0 
0 
0 
2 


Quadruple 
2·1nput 
Gates 
0 
0 


'1002 
A 
3 


Triple 
3·lnput 
Gates 
'27 


0 
0 
2 


0 
0 
3 


Dual 
4-lnput 
Gates 
With 
Strobe 
'25 
0 


2 


Dual 
5·lnpul 
Gates 
'2SO 
0 


1'!CHNDLOGY 


DESCRIPTION 
TYPE 
STD 
AlS 
AS 
lS 
S 
VOLUME 
TTl 


Helt 
Inverters 
"4 
0 
0 
',. 
0 


Octallnverte 
•• 
'619 
0 


Dual 
4-lnpul 
Positive·NAND 
'13 
0 
0 


2 
'I. 
0 


Triple 
4-lnput 
Positive-NAND 
'618 
0 


Quadruple 
2-lnput 
Positive-NAND 
'24 
0 


'132 
0 
0 
0 


TECHNOLOGY 


TYPE 
ALS 
A:S 
LS 
VOLUME 


'63 
• 


TEXAS '1!1 
INSTRUMENTS 


II 


II 
C) 
CD;:, 
CD~ 
Ql 
:r- 
o~3 
AND·OR·INVERT 
GATES 
WITH 
OPEN·COLLECTOR 
OUTPUTS 


Ql..• 
0- 
DESCRIPTION 
:s 
,c-Wide 
4-2-3-2 
Input 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
H 
L 
LS 
0 
VOLUME 
TIL 


2-Wide4-lnput 
'55 
0 
0 
0 


.-Wlde 4-2-3·2 
Input 
'64 
0 


.-Wide 
2-2-3-2 
Input 
'54 
0 
2 
.·Wide 2·1nput 
'54 
0 


.-Wide 2-3-3-2 
Input 
'54 
0 
0 


Dual 2·Wide 2·lnput 
'51 
0 
0 
0 
0 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 


STO 
ALS 
AS 
H 
L 
LS 
VOLUME 
TIL 


Dual 4-lnpul 
POsitive· 
NOR 
'23 
0 


wltn 
Strobe 


4-Wide 
AND-OR 
'52 
0 
2 
.·Wide 
AND-OR·INVERT 
'53 
0 
0 


2·Wide 
AND·DR·INVERT 
'55 
0 
0 
0 


Dual 
2·Wide 
AND·OR·INVERT 
'50 
0 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
H 
VOLUME 
TTL 


Dual 
4-lnput 
'60 
0 
0 


Tropia 
3-lnpul 
'61 
0 
2 
3·2·2·3 Input 
AND-OR 
'62 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 
VOLUME 
TTL 


'07 
0 
2 


Hee 
'" 


0 


'35 
0 
3 


'1035 
0 
3 


'06 
0 
2 
Hell. Inverter 
"6 
0 


'1005 
0 
3 
'26 
0 
0 
2 
'38 


0 
0 
0 


Quad 2·lnpul POs.ll••..e·NAND 
A 
3 


'3' 
0 
2 


'1003 
A 
3 


Quad 
2·lnput 
Pos,tlve·NOR 
33 


0 
0 
2 


A 
3 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
ALS 
AS 
LS 
S 
VOLUME 
TTL 


NOninveltlng 
'757 
0 


Octal Buff.rsD""'.fs 
'760 
0 


Invert,ng 
Octal 
'756 
0 


Bullels/Orlvets 
'763 
0 
0 
3 


InvertIng 
and 
Non-Invert,ng 


'762 
0 
0 


Oelll 
BufferS/Onvers 


Non-Inverting 
Ou.d 
TrilnseelVetS 
'759 
0 


Inverting 
Quad 
Trllnseeivers 
'758 
0 
0 


TEXAS 
." 
INSTRUMENTS 


-------11 
GATES, 
EXPANDERS, 
BUFFERS, DRIVERS, AND TRANSCEIVERS 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
VOLUME 
Tn 


Nononvertong 
10-BII 
Bulle'$IO';Vers 
'29827 
· 
I'wert,ng 
10 8,t 
Buffers/Drive.s 
'29828 
· 
Non,nvertong 
10-81t 
T,ansce"o'ers 
'29661 
· 


lSO 


Inverting 
10-8il 
Transce1vels 
'29662 
· 
Non,nver''''9 
9·B,' Transce,vers 
"29863 
· 
Inve'I,ng 
9 BIt TransceIvers 
'29864 
· 
'241 
·· , 


A · 


3 


'244 
·· , 


A · 


3 


'465 
· 
, 


Non,nllerung 
A 
3 


OCI<II BuflersIO""e'$ 


'467 
· 
, 


A 
3 


5" 
· 
, 
· 
1244' 
A 
3 


"231 
· · 


'240 
·· , 


A · 


3 


"466 
· 
, 


In\le'l,n9 
DeJaI 
A 
3 


Buffe.s 
Q"ve'$ 
'468 
· 
, 


A 
3 


5'0 
· 
, 
· 


3 


'1240' 
· 
Inve'l,ng 
and 
Non,nve,!,ng 
23O 
· 


3 


Octal 
Buffers/Drove.s 


'245 
· 
, 


Octal 
TransceIvers 
A · 
"1245 
A 
3 


Nononverlong 
'365 
A 
A 
, 


He_ 
Buffets,D"ve's 
'367 
A 
A 
, 


Inver tong 
366 
A 
A 
, 


He_ 
Bulle's 
Dflvers 
'368 
A 
A 
, 


Quad 
Bullers 
O,,\/ers 
'125 · 


A 


"126 · 


A 
wIth 
Independent 
"425 · 


, 


Output 
Cont,ols 
"6 · 
Nonml/eft1ng 
'243 
· 


3 
Quad 
TransceIvers 
A · 
l'1ve'l,ng 
'" 
· 
, 


A · 


Quad 
T,anscelve.s 
'1242f 
· 


3 


Quad 
TransceIvers 
WIth 
Sto.age 
". 
· , 


12·lnpul 
NAND 
Gate 
13' 
· 


• 
Denotes available technology. 


, 
Denotes very low power. 
A 
Denotes "A" 
suffix version available in the technology indicated. 


B 
Denotes "B" 
suffix version available in the technology indicated. 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
S 
VOLUME 


Tn 


He. 
2·lnput 
PosItIve· 
NAND 
'804 
A 
B 


He. 
2 Input 
PosItIve 
NOR 
'805 
A 
B 
3 


He. 
2-lnput 
POsItIve-AND 
'808 
A 
B 


He. 
2-lnput 
Posltlve·OR 
'832 
A 
B 


Quad 
2-lnput 
Poslllve·NOR 
'\28 . 


2 
Dual 
4-lnput 
POsltlVe-NANO 
'140 
. 
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II 


TECHNOLOGY 


DESCRIPTION 
TYPE 


STO 
AlS 
AS 
H 
lS 
S 
VOLUME 
TTl 


Hex 
2-lnpl,lt 
Positive 
NAND 
'S04 
A 
• 


Hex 
2-lnpu! 
Positive-NOR 
'805 
A 
• 


Hell 
2-lnput 
PosItive-AND 
'808 
A 
• 
Hex 
2-lnp 
•.•t Positive-OR 
'832 
A 
• 
3 


He. Inverter 
'1004 
· · 
Hex 
Buffer 
'3' 
· · 
'1034 
· 


A 


'37 · 
·· 


2 


Quad 
2·lnpu! 
POSItive· 
NAND 
A 


"000 
A · 


3 


'2. · 
· 


2 
Quad 2 Input Pos'hveNOR 
A 


'1002 
A 
'1036 
A 


Quad 
2·lnput 
Posltlve·AND 
'1008 
A · 


3 


Quad 
2-lnput 
Positive-OR 
'1032 
A · 
Triple 
3·lnput 
Posll,ve·NANQ 
'1010 
A 


Triple 
3·lnput 
Positive-AND 
'1011 
A 


"0 · 
··· 


2 


Dual 
4-lnput 
Posllive·NAND 
A 
3 


'1020 
A 


L,ne 
O"ver.rMemory 
Orover 
'436 
· 


With 
Series 
Damping 
ReSistor 
2 


Line 
Driver/Memory 
o"ver 
'437 
· 


TYPE 
TECHNOLOGY 


DESCRIPTION 
OF 
TYPE 
AlS 
AS 
lS 
S 
VOLUME 
OUTPUT 


Quad 
With 
Bit O,lectlon 
3-5111. 
'446 
· 
Control, 
3·Stlte 
'449 
· 
OC 
'440 
· 
OC 
'441 
· 


Quad 
Trtd'rectlon 
3·51el. 
'.42 
· 


2 


3·5t811 
'443 
· 
3·51e18 
'444 
· 
OC 
'448 
· 
4-B,t WIth Storeoe 
3·S,.te 
'226 
· 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
VOLUME 
TTl 


Inverting OutPUll. 3·St.te 
'2620 
· 
'2640 
· 
'2623 
· 


3 
True Outputs. 
3·St.te 
'2645 
· 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
VOLUME 
TTl 


Input ReSIstors 
Inverting Outputs 
'746 
· 
NOnlnverllng Outputs 
'747 
· 
lnvel'1ing Outputs 
'2540 
· 


3 
Output ReSistors 
Noninverting Outpull 
'2541 
· 


• 
Denotes available technology . 


• 
Denotes planned new products. 


A 
Denotes" A" 
suffix version available in the technology indicated. 


8 
Denotes "8" 
suffix version available in the technology indicated. 


TV", 
TECHNOlOOY 


DESCRIPTION 
OF 
TV", 
ALS 
AS 
lS 
•••.OlUME 


OUTPUT 


35"1. 
'245 
A · 
, 
· 
, 


DC 
'21 


A · 
, 
· 
, 


l.w 
3-St.l. 
'623 
A · 


3 


12 "'A124 
mA/48 
",A'64 
"'A 
Pow •• 
· 
, 


A · 
, 


Sin ••.. Tr•.•• OulPUts 
DC,3SI.I. 
'3' 
· 
, 


3,SI.le 
'652 · · 


3. 
LSI 
· 
, 


DC.3SI.le 
... · 
, 
· 
, 


3·SI.le 
62' 
A · 
, 
· 
, 


DC 
'622 
A · 
, 
· 


2 


12 mA24 
m...,48 
mA 64 mA 
low 
OC.3-SI'le 
'638 
A · 
, 


S,nk,lnve'hngOulpull 
Pow •• 
· 
, 


3-51'1. 
'651 · · 


3 & lSI 
· 
, 


OC. 3St.le 
'" 


A 
, 
· 
, 


OC 
'641 
A · 
low 
· 
, 


12 mA 24 mA4SmA 
54 mA 
Pow •• 
351.1. 
'" 


A · 
, 


Sin ••.•Tr•.•• OulpulS 
· 
, 


Ve.y 
Low 
3-SulII. 
1645 
A 
POW.f 
, 


3-S,.I. 
..0 
A · 
l_ 
· 
, 


12 mA 24 "'A 48 "'AI64 
mA 
Pow •• 
OC 
'" 


A · 
, 


S,n ••..InvertIng 
OutpulS 
· 
, 


Ve.y 
Low 
3SI.le 
1640 
A 


Pow •• 
3 


A · 
12 mA 24 mA'48 
mA:64 
mA 
low 
3SI.t. 
'" 
· 
, 
SIn"'. Tru-e.nd 
Pow.r 
A · 
, 


Inve.tlng 
OUlPUl1 
DC 
... 
· 
, 


Regllt.fed 
Wilt. Multiple. 
3-St.le 
.., · · 


3.lS1 
· 
, 


12 mA 24 mAI48 
mAI64 
mA 
· 


3 


T'ue 
OUIPUII 
OC 
,4> 
· 
, 


Aeglll.rl'd 
Wilt. Muh,pl •• ed 
3S,.t. 
... · · 


36lSl 
· , 


12 mA/24 
mA/48 
mA 64 mA 
· 


3&lSI 
Inv.mng 
OUIPUIS 
OC 
'649 
· 
, 


Unrwt ••.•• r••nac •• v•• 
871 
· 
3-SIII' 
86' 
· 


3. 
lSI 


POrI Conuoll.'1 
·856 
· 


TEXAS ,If 
INSTRUMENTS 


TECHNOLOGY 


DESCRIPTION 
TYPE 


STO 
ALS 
AS 
H 
L 
LS 
S 
VOLUME 
TTL 


"73 · 
·· 


A 


"7. 
A 


"7. 
·· 


A 


'103 
· 


2 
'106 
· 
'107 · 


A 
Oual J-K Edge Triggered 
'108 
· 
'109 · 


A 


A . 
3 


'112 


A · 


2 


A 
3 


'113 


A · 


2 


A 
3 


'114 
A · 


2 


A 
3 


"70 · 
S,ngle JK Edge Troggered 
'101 
· 
'102 
· 
"73 · 
·· 
Dual Pulse Triggered 
"7. · 
· 
"78 
·· 
'107 · 
"" 
·· 


2 


S,ngle Pulse-Triggered 
"" · 
·· 
'104 · 
'105 · 
Dual J-K "",,'IhData 
"' · 


Lockout 
SwogleJK with Dalil 
'110 · 


LockoUI 


DUill0 Type 
7. · 
·· 


A · 
A . 
3 


• 
Denotes available technology. 
A Denotes planned new products, 
A 
Denotes "A" 
suffix version available in the technology indicated, 
8 
Denotes "8" 
suffix version available in the technology indicated. 


TECHNOLOGY 


DESCRIPTION 
NO, OF 
OUTPUTS TYPE 
STO 
ALS 
AS 
LS 
S 
VOLUME 
". 


TTL 


'174 · 
·· 


2 


• 
a 
· · 


3 


'378 
· 
D Type 
'171 
· 


2 


4 
a, a 
'175 · 
·· 
· 


A 
3 


379 
· 
JK 
4 
a 


'276 · 


2 
'376 · 


TECHNOLOGY 


DESCRIPTION 
NO. OF 
OUTPUT 
TVPE 


STO 
ALS 
AS 
LS 
S 
VOLUME 
8ITS 
TTL 


3 Slille 
'374 
· · 


3 
True OilUI 
Octill 
·· 


2 


3 Slate 
'574 
8 · 


3 


2-Stale 
'273 
·· 
· 


2 


T.ue Dalil with Cleil' 
octill 
3 Stale 
'575 
· · 
3·State 
'874 
· · 


3 


3Suue 
'878 
· · 
T'ue """,thEnilble 
oClill 
2SIale 
'377 
· 


2 


3·State 
'534 
· · 
Inverl,ng 
Octal 
3·State 
'564 
A 


3·State 
'576 
A · 


3 
3 Stale 
'577 
A · 


Invert'ng w,th Cle.' 
Octal 
3Stllte 
'879 
A · 
Inverllng with Preset 
Octal 
3·Stlle 
'876 
A · 
True 
Octal 
3 Stale 
'825 
· 
lnvertong 
Octal 
3 State 
82. 
· 
True 
98n 
3S181e 
'823 
· 
Inverltng 
9-8,t 
3SIaie 
'824 
· 
True 
10·8,t 
3 Stale 
'821 
· 
Inverting 
10·8.1 
3 Stale 
'822 
· 


3 & LSI 
True 
Octill 
3 Stale 
'29825 
.. .. 


Inverting 
Octal 
3·Stale 
'29826 
.. .. 


T,ue 
9-B,t 
3-St81e 
'29823 
.. .. 


Invert,ng 
9·Blt 
3·Slale 
'29824 
.. .. 


True 
10·BII 
3·Slale 
'29821 
.. .. 


Inverllng 
10·B,t 
3·St.te 
'29822 
.. .. 


TEXAS 
." 
INSTRUMENTS 


II 


TECHNOLOGY 


DESCRIPTION 
OUTPUT 
TYPE 
STD 
AlS 
AS 
l 
lS 
VOLUME 
TTL 


Dual 
2 BII 
2 State 
'75 · 
·· 
2 Slate 
." · 
·· 


Transparent 
2 State 
'375 
· 


2 


SR 
2 State 
'279 · 


A 


TECHNOlOGY 


DESCRIPTION 
TYPE 
STD 
AlS 
AS 
lS 
l 
VOlUME 
TTL 


'122 · 
·· 
S,ng1e 
'130 · 
'422 
· 


2 


Dual 
'123 · 
·· 
'423 
· 


TECHNOLOGY 


DESCRIPTION 


NO. 
OF 
TYPE 
STD 
AlS 
AS 
lS 
S 


VOLUME 


BITS 
TTl 


fOge Tflggered 
lnvell,ng 


Octal 
'996 
· 


and Non,nverl,ng 


OCtal 
'990 
· 
Transparent 
True 
9-e.! 
'992 
· 
10 
BIt 
'994 
· 
Octal 
'991 
· 


3,\ 
LSI 
T••nsparenl No•."nverung 
9-BII 
'992 
· 
10-B'1 
'994 
· 
Transparent 
Wilt>Clear 
Octal 
'666 
· 


True Oulputs 
Trilnsp.,ent 
Wilt>Cle., 
Octal 
'667 
· 


loveFlong 
Outputs 


• 
Denotes available technology. 
A 
Denotes "A" 
suffix version available in the technology indicated. 
B 
Denotes "B" 
suffix version available in the technology indicated. 


TECHNOLOGY 


DESCRIPTION 
NO. OF 


OUTPUT 
TYPE 
STD 
AlS 
AS 
lS 
S 
VOLUME 
BITS 
TTl 


'268 
· 
2 
3-State 
'373 
·· 
T.ansp.rel"lt 
Octal 
· · 


3 


J·Stlte 
'57J 
· · 
DUI14·Blt 
2-Stlte 
'IDO · 


2 
Octal 
2-State 
'116 · 
Tral"lsplrel"ll 
J-Stale 
'B7J 
• · 
J·Stlte 
'5JJ 
· · 
Il"lvertlngTransparent 
Octll 
3-Stlte 
'563 
A 
3 
3·Stlte 
'580 
A · 
DUI14-Blt 
Octel 
J,State 
'8S0 
A · 
Il"lveflongTral"lsparenl 


J·Stele 
'604 
· 
2-lnput Multlplellad 
Octal 
DC 
'60' 
· 
3-State 
'.06 
· 


2 


OC 
'607 
· 
Addressable 
Octll 
2-Sllte 
'259 · 
· 
· 


3 


Multi·Mode Buffered 
Octal 
J·Stlte 
'412 
· 


2 


True 
Octll 
J·Stlte 
'S45 
· · 
ll"lvertlng 
Octll 
J·Stlte 
'S46 
· · 
True 
9-Blt 
J-Sllte 
'843 
· · 


J & LSI 
Inverting 
9-Bit 
3-Sllle 
'844 
· · 
True 
10·Bit 
J·Stlte 
'841 
· · 
Inverting 
lo,Blt 
J-Stlte 
'842 
· · 
True 
Octal 
J-Stlte 
'29845 
· · 
Inverting 
OCtal 
3-State 
'29846 
· · 
True 
9-Blt 
3-Stltl 
'29843 
· · 
3 
Il"lvertong 
9-B'1 
J·State 
'29844 
· · 
True 
10-B'1 
J'Stlle 
'29841 
· · 
Il"lvertll"lg 
10·Blt 
J,Sllte 
'29842 
· · 


TEXAS 
." 
INSTRUMENTS 


NO 
f-- MODIES 
TECHNOLOGY 


DESCRIPTION 
OF :~~~ 


TYPE 
STO 
A" 
AS , " 


S 
VOLUME 
BITS 
Tn 


S'9"Ploteet.d 
, 
X , 
'322 
A 
,,,, 
'198 · 
, 


Pa'IIII.l-In 
,,,, 
'299 
· · 
P.'III ••I·O,,1 
S 
. 
A 
3 
,,,, 
323 
· 
, 
. 
A 
3 


BtdllKllOtIal 
· 


A · , 
· ,,,, ,.. 


A 
3 


P•••••• 
-In. 
,,,, ." 
· 


P•••••• 
·OUI 


Regos ••• ed 
· ,,,, '" 
· 


, 


Output. 
· , ,, 
,gg · 
, , , 
... · 
· · 
, , 
'OS 
A 
· · 


, 


A 
3 


P"•• Utl-ln 
, , 
... 
· 
P" •• II,I·Oul 
, ,, 
-178 · 
, 
· 


X 
X , 
'119 · 
, , 
'195 · 


A · , 


A 
3 
, , 
"295 
, 
, 
, , 
'395 
A 
, 


Se".I-ln 
" , ,, 
873 
· 
, 
· 
· · 


p••allel·Oul 
, , 
.,,, 


A 
3 


" , ,, '" 
· 
, 
· 


A 


Plot•• I"'" 
, ,, 
"leS 


A 
3 
Se,,"·Oul 
, 
· 


A 
, 
, , , ". 
A 
3 


Se"al 
In 
, , 
., 
A 
· · 
, 


Se"at,Oul 
· , , 
.. · 


NO. 
TECHNOLOGY 


DESCRIPTION 
OF 
OUTPUTS 
TYPE 
"S 
AS 
LS 


VOLUME 


BITS 


Parallel· 
In, 
Parallel·Qul 


4 
3-51818 
'671 
· 
with 
Output 
Latches 
3-S1818 
'672 
· 
,. 
2·$t8Ie 
'673 
· 
Senal·ln, 
Parallel·Oul 
Buffered 
'594 
· 
w,th Output Latch,s 
8 


J-Stille 
'595 
· 
OC 
'596 
· , 


OC 
'599 
· 
P, •• Uel-ln, 
Sa",I·Out, 
8 
2·Stele 
'597 
· 
w'lh 
Input latches 
J·Stale 
'Sb9 
· 
ParlllellfO 
PM. 
w.lh 


Input 
Latche •• Muluplax,d 
8 
3,S18t8 
'598 
· 
Senal 
Inpul' 


• 
Denotes available technology. 


.• 
Denotes planned new products. 


A 
Denotes" A" suffix version available in the technology indicated. 
8 
Denotes "8" 
suffix version available in the technology indicated. 


TECHNOLOGY 


DESCRIPTION 
OUTPUT 
TYPE 
STO 
A" 
AS " 


VOLUME 


TI' 


8 Words 
l( 2 B,IS 
3 SUlle 
'172 . 


4 WOlds l( 4 BII$ 
OC 
'170 . 
· , 


3St,Ie 
'670 
· 
Dual 16 Words 
l( 4 B.ls 
3·St,le 
'B70 
. 


3 & lSI 
35t,Ie 
'871 
. 


64 Wordl 
x 40 8.1$ 
3·Stllle 
'8834 
A 
'" 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
A" 
AS , " 


S 
VOLUME 


Tn 


'98 
· 


2 
. 
· 
Quadruple 
Mulliplelle,s 
'298 
. 
3 
Wllh Storage 
'398 
· 
'399 
· 
, 


8 BIt Universal ShIll 
'299 
·· 
ReglSlers 
. 
A 
3 


Quadruple Bus Bulle, 
'173 . 
A 
Reglslers 
2 


Octal Slorage Reglsler 
'396 
· 
Dual Rank 8 811 
'963 
A 


Sh.11 Reg.slers 
'964 
A 
3 & lSI 
8-BlIDllgnolucl 
'29818 
. 


PIpeline Reglslers 
'819 
A 


TEXAS 
." 
INSTRUMENTS 


a 


PARALLEl 


TECHNOLOGY 


DESCRIPTION 
TVPE 
STD 
VOLUME 
LOAD 
TT1. 
ALS 
AS 
L 
LS 
S 


Sync 
'160 


0 
A 
2 
, 
0 
3 


Sync 
'162 


0 
A 
0 
2 


• 
0 


Oeude 
S,~ 
'560 
A 
3 


Sync 
'668 
0 


Sync 
'690 
0 


2 
Sync 
'692 
0 


Sync 
'168 
• 
0 


• 
0 
3 


Async 
"90 


0 
0 
2 


0 
3 


Decade 
UpfDown 


Async 
'192 


0 
0 
0 
2 


0 


Syoc 
'568 
A 
3 


Syoc 
'696 
0 


Syoc 
'698 
0 


Decade 
Aate 
, 
Asyoc 
'167 
0 


2 


Multlpler, 
NiO 
SeHo-9 


Sync 
'161 


0 
A 


• 
0 
3 


S,~ 
'163 


0 
A 
0 
2 


• 
0 


4-811 
Binary 
Sync 
'561 
A 


3 


Sync 
'669 
0 


Syoc 
'691 
0 


2 
Syoc 
'693 
0 


Sync 
'169 
• 
0 


• 
0 
3 


Async 
'191 


0 
0 
2 


4·8,t 
Bm.ry 
0 
3 


0 
0 
0 
2 
Up/Down 
Async 
'193 
0 


Sync 
'569 
A 
3 


Sync 
'697 
0 


Sync 
'699 
0 


2 
6-Bit 
Binary 
, 


Aate 
Multipler, 
N2 


'97 
0 


8-81t 
Up,Down 
Asyoc 
CLA 
'867 
0 


3 & LSI 
5ync 
CLR 
'869 
0 


• 
Denotes available technology. 


A 
Denotes "A" 
suffix version available in the technology indicated, 


8 
Denotes "8" 
suffix version available in the technology indicated, 


PARALLEl 
TECHNOLOGY 


DESCRIPTION 
TVPE 
STD 
VOLUME 


LOAD 


TTL 


ALS 
AS 
L 
LS 
S 


5e1-t0-9 
'90 
A 
0 
0 


'6. 
0 


Decade 
Vn 
'176 
0 


Vn 
'196 
0 
0 
0 


set-to-9 
'290 
0 
0 


NOM 
'93 
A 
0 
0 


'69 
0 


2 


4-Blt 
Bmary 
Vn 
'177 
0 


Vn 
'197 
0 
0 · 
No"" 
'293 
0 
0 


D'vlde-byl2 
None 
'92 
A 
0 


Dual 
Decade 
None 
'390 
0 
0 


58t-to-9 
'490 
0 
0 


Dual4·8lt 
Bina,y 
None 
'393 
0 
0 


TVPE 
TECHNOLOGY 


DESCRIPTION 
OF 
TYPE 
ALS 
AS 
LS 


VOLUME 


OUTPUT 


Pa/allel 
Reglsle, 
3-5tate 
'590 
0 


Outputs 
DC 
'591 
0 


2 


Parallel 
Aeglste, 
loputs 
2-51ale 
592 
· 
Pa,aUeiliO 
3-5late 
'593 
0 


TECHNOLOGY 


DESCRIPTION 
TVPE 
STD 
AL5 
AS 
L5 
VOLUME 


TTL 


50-10-1 
Frequency 
DIvIder 
'56 
0 


60-10-1 
Frequency 
D,vlde' 
'57 
· 


2 


6o-B,t 
8mary 
Rale 
Mulilphe, 
'97 . 


Decade 
Aate 
Multopller 
'167 
0 


TEXAS 
." 
INSTRUMENTS 


TYPE 
TECHNOLOGY 
DESCRIPTION 
'OF 
TYPE 
STO 
ALS 
AS 
L 
LS 
S 
VOLUME 
OUTPUT 
HL 


2,SliIue 
'150 · 
, 


16101 
3Sliue 
'250 
· 
3-Slate 
'850 
· 


3 & l51 


3SI.te 
.51 
· 
Dual 8 to 1 
3·SI,te 
351 · 
, 
A 
·· 


2,SlIte 
'151 
· · 


3 
2-State 
'152 
A 
· 
, 


3·State 
'251 · 
·· 
8 to 1 
· 


& 
3 
3·SHue 
'354 
· 
2-State 
'355 
· 
3-Stlle 
'356 
· 
, 


OC 
'357 
· 
2St"le 
153 · 
··· 
· · 


3 


3-St'" 
'253 
·· , 
· · 


3 
Dual4to-1 
· 
, 
2·State 
352 
· · 


3 


3Stata 
'353 
· 
, 
· 


A 
3 
3-State 
'.04 
· 
OCI.I 2to 
1 w,th SIOla.ge 
OC 
'605 
· 
3-Sl1te 
'606 
· 
, 


OC 
.07 
· 
2-SI.te 
... 
· 
2-SlIte 
'298 · 
· 
, 


Quad 2 to 1 w,th Storage 
· 


3 
2·State 
'398 
· 
2-State 
'399 
· 
, 


2 Stale 
"57 · 
··· 
· · 


3 


2-Slale 
15. 
·· , 
· · 


3 
Quid 
2 to 1 
• · , 
3SIIte 
'257 
A · 


3 


3-SlIte 
'258 
• · , 


A · 


3 
6·to-l 
Universal 
3 State 
'857 
· · 


3 
Muiliplexer 


• 
Denotes available technology . 


.• 
Denotes planned new products. 
A 
Denotes" A" 
suffix version available in the technology indicated_ 


8 
Denotes "8" 
suffix version available in the technology indicated. 


TYPE 
TECHNOLOGY 


DESCRIPTION 
OF 
TYPE 
STO 
ALS 
AS 
L 
LS 
S 
VOLUME 


OUTPUT 
HL 


4·to,16 
3-5tate 
'154 · 
· 
OC 
'159 · 
o4-to·1o BCD-Io-Declmal 
2-Stlte 
.., 
A 
·· 
4 to·1 0 Excess; 3-to- 
2-State 
·.3 
A 
· 
, 


OeClmal 
4-to·l0 
Exce55 3-G,ay- 
2·State 
... 
A 
· 


to-Dec,mal 


3-10·8 With Address 
'131 
· 


A 
3 
· · 
latches 
2·5"te 
'137 
· 
, 


2·State 
'138 
· · 


3 
3'108 
·· , 


2-State 
'139 
· 


& 
3 


A · 


Dual 2 to"" 
2-511te 
'155 · 


A 
, 


OC 
'156 · 
· 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 


S 
VOLUME 


HL 


6·lme BCD 10 6-lme BInary, 0' 4-l,ne 
to 4-line 
'184 . 
BCD 9', 
BCD 10's Converters 
, 


6-Brt-Brna,y to 6-81t BCD Converte,s; 
'185 
A 


BCD-to-Bmary Conve,ters 
'484 
A . 
Blnary-to·eCD Conve,ters 
'485 
A 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 


ALS 
AS 
LS 
VOlUME 


TTL 


Full BCD 
'147 · 
· 
Cascadable 
Octal 
'148 · 
· , 
Casc~abIe 
Octal With 3·SlIte 
OutputS 
'348 
· 
4·B,t Ca,cadable 
With Rag.ste,s 
'278 · 


TECHNOLOGY 


DESCRIPTION 
OUTPUT 
TYPE 
STO 


ALS 
AS 
L 
LS 
S 
VOLUME 


HL 


4 BII Shlher 
3 SlIte 
'350 
· , 


Parallel 16-Bn 
MuluMode 
3-5tlle 
'897 
· 


LSI 
e,,,et 
Shthe, 


32-Blt Banel Shtfter 
3·State 
'8838 
· 


TEXAS 
." 
INSTRUMENTS 


II 
C) 
CD~ 
CD..•!!. 


~- 
o..•3 
Q) 
r+o' 
~ 


DISPLAY DECODERS/DRIVERS, 
MEMORY/MICROPROCESSOR 
CONTROLLERS, 


AND VOLTAGE-CONTROLLED 
OSCILLATORS 


OfF-STATE 
TECHNOLOGY 


DESCRIPTION 
OUTPUT 
TVPE 
STO 


AlS 
AS 
l 
lS 


VOLUME 


VOLTAGE 
TTl 


30 
V 
'4' 
0 


BCD-to-Dec,m.1 


60 
V 
'141 
0 


" 
V 
'145 
0 
0 


7 V 
'445 
0 


30 
V 
'46 
A 
0 


" 
V 
'47 
A 
0 
0 


5.5 
V 
'48 
0 
0 


2 
55V 
'48 . 
. 


BCD·!o-Seven·5egment 
30V 
'246 
0 


" 
V 
'247 
0 
0 


7V 
'347 
0 


7V 
'447 
0 


5.5 
V 
'248 
0 
0 


5.5 V 
'249 
0 
0 


TECHNOLOGY 


DESCRIPTION 
TVPE 
STO 
AlS 
AS 
VOLUME 
TTl 


BCD Count.rI4·S,l 
Latch/aCO-lo-Declmal 
"42 
0 
Decode, tOnve, 


BCD 
Counler/4·St! 
latchlSC O·to-Seven-Segment 


'143 
0 
2 
Decoder/lED 
Driver 


BCD Counter/",S'l 
lalchlBCD-lo-Seven·Segment 
'144 
0 
Oecoderflamp 
Drive, 


DESCRIPTION 
TECHNOlOGY 


No, 
COMP'l 
RANGE 
I~. 
TYPE 
VOLUME 


VeDI 
ZOUT 


ENABLE 


INPUT •... 
MH. 
lS 
S 


Single 
V•• 
V•• 
V•• 
No 
20 
'624 
0 


Single 
V•• 
V•• 
V•• 
Ve. 
20 
'628 
0 


Ou.' 
No 
Ve. 
V•• 
No 
60 
'124 
0 


2 
DUI' 
Ve. 
Ve. 
No 
No 
20 
'626 
0 


DUI' 
No 
No 
No 
No 
20 
'627 
0 


Dual 
No 
Ve. 
Ve. 
No 
20 
'629 
0 


DESCRIPTION 
TVPE 


TECHNOLOGY 
VOLUME 
AlS 
AS 
lS 
S 


System 
Controlle.s 
(Universal 
or for 
'S861 
'890 
0 
LSI 


Memo.y 
I 
Transparent, 
41<. 
16K 
'600 
A 


Relresh 


BUIst 
Modes 
64. 
'601 
A 


I 
Cycle 
Slul. 
41(,161( 
'602 
A 
2 
Controllers 
64K 
'603 
A 
Bursl 
Modes 


Memorv 
CVcle 
Controller 
'60B 
0 


Memorv 
Mappers 


3·Stale 
'612 
· 
DC 
'613 
0 


Memorv 
Mappers 
3 State 
'610 
0 
LSI 


with 
Output 
Latches 
DC 
'611 
0 


Mult. 
Mode 
Lllches 
18080A 
Apphcallonsl 
'412 
0 
2 


1161(,64K' 
2967 
A 


256K 
'2968 
• 
lSI 
DvnamlC 
Memorv 
Controllers 
1 16K, 
641< 
'6301 
• 


2561<, 
1 MEG 
'6302 · 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 
VOLUME 
TTl 


Qu~ruple 
Complementary·Output 


'26'5 
0 


LogiC 
Elements 


Dual 
Pulse 
Synchronizers/Drivers 
'120 
0 


Crystal·Controlled 
Oscillators 
'320 
0 


2 
'321 
0 


Digital 
Phase·Lock 
Loop 
'297 
· 
Programmable 
Frequency 
'292 
· 
DlvidersJDigitel 
Timers 
'294 
0 


Dual 
VCO 
'124 
0 
2 


• 
Denotes 
available technology, 


.•. Denotes 
planned new products, 


A 
Denotes 
"A" 
sl!ffix vArsion available in the technology 
indicated, 


TEXAS 
• 
INSTRUMENTS 


DESCRIPTION 
TECHNOLOGV 


INPUTS 
p.Q 
p.Q 
P>Q 
P>Q 
P<Q 
OUTPUT 
OUTPUT 
TYPE 
ALS 
A' 
LS 
VOLUME 


ENABLE 


". 
No 
No 
No 
No 
OC 
,.. 
'518 · 


20-~1'l 


NO ,.. 
No 
No 
No 
2' 
,.. 
'520 · 


3 


No ,.. 
No 
No 
No 
OC 
,.. 
'522 · 


Pull-Up 
No ,.. 
No ,.. 
No 
2' 
No 
'682 
· 
No ,.. 
N' ,.. 
N, 
OC 
N, 
'683 
· 


2 
,.. 
N, 
N, 
N, 
N, 
OC 
". 
'" · 


3 
N, ". 
N' 
N' 
N' 
2S 
,.. '" · 
N' ". 
N' 
". 
N, 
2' 
N, 
'SO 
· 
N' ". 
No ,.. 
No 
OC 
No 
'" 
· 
2 
No ,.. 
No ,.. 
No 
2S 
". 
66' 
· 


Su,nda,d 
No ". 
N' 
". 


N, 
OC 
,.. 
667 
· 
No ,.. 
N, 
N, 
N, 
2S 
,.. 
66' · 


3 
· 


2 


N' ,.. 
N, 
N, 
N, 
OC 
". 
'689 · 


3· 


2 


LatchedP 
N' 
N' ,.. 
N, ,.. 
2' 
". 
'885 
. 
3110LSI 


Log,c 
& Amh 


latched 
P&O ,.. 
N, 
". 
N' 
". 
lalched 
,.. 
66' 
. 
3 
log,c 
& A,;th 


DESCRIPTION 
OUTPUT 
LATCHED 
TYPE 
TECHNOLOGY 


VOLUME 
ENABLE 
OUTPUT 
AlS 
AS 


16·BIt 
to 
4·8it 
V" 
'677 · 
V" 
'678 · 
3 
V" 
'679 · 


12·B,t 
to 
4,8,t 
V" 
'680 · 


• 
Denotes 
available technology . 


.•. Denotes 
planned new products. 
A 
Denotes 
"Au 
suffix version available in the technology 
indicated. 


NO. 
TECHNOLOGY 


DESCRIPTION 
OF 
TYPE 
STO 
AlS 
AS 
lS 
S 
VOLUME 


BITS 
TTL 


8 
'180 . 


2 
Odd/Even 
Parity 
9 
'280 
·. 


Generators/Checkers 
· . 
3 & 
LSI 
9 
'286 
. 


3·State 
8 
'636 
· 


2 


OC 
8 
'637 
· 
3·State 
" 


'616 
· 
3 & 
LSI 
OC 
16 
'617 
.. 


Parallel 
Error 
3-State 
16 
'630 
· 


2 
DetectionlCorlection 
OC 
" 


'631 
· 
Corcuits 
3·State 
16 
'8400 
.. 
lSI 


3-State 
32 
'632 
A .. 


OC 
32 
'633 
.. .. 
3 & 
LSI 
3·State 
32 
'634 
· .. 


OC 
32 
'635 
.. .. 


TECHNOLOGY 


DESCRIPTION 
TVPE 
STO 
AlS 
AS 
lS 
S 
VOLUME 


TTL 


16·Bit 
Identity 
Comparator 
'526 
· 
12·B,t 
ident'ty 
Comparator 
'528 
· 
3 


B·B,t 
Ident'tv 
Comparator 
'527 
· 
and 
4·81t 
Comparator 


TEXAS '1!1 
INSTRUMENTS 


II 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
H 
lS 
S 


VOLUME 


TTl 


l-B,t 
G.ted 
'80 
0 


2-B'1 
82 
0 


4-BII 
'83 
A 
A 
2 


-283 
0 
0 
0 


Dual 
1 8.1 CaHySave 
-183 
0 
0 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
lS 
S 


VOLUME 


TTl 


4-Blt 
Parallel 
BInary 
Accumulators 


·281 
0 


·681 
0 
2 


-181 
0 
0 
0 


A 


4 81t Afllhmellc 
Log.c 
Units 
'1181 
0 


3 & 
LSI 


FUfl.Cllon 
GeneralOrS 


·381 
A 
2 
0 


-881 
A 
3 & 
LSI 


4,Blt 
A ••thmetlc 
Logic 
Unll 


'382 
0 
2 
wIth 
Ripple 
Carry 


'182 


0 
0 
2 


look·Ah •• d c,,'v 
1,.8" 
• 
3 
Generators 
'282 
• 


132-8'1 
'882 
A 
3 & 
LSI 


Quad 
Serial 
Adder,Subtractor 
'385 
0 
2 


TECHNOLOGY 


DESCRIPTION 
TVPE 
STO 
AlS 
AS 
lS 
S 
VOLUME 


TTl 


2-B,t-by,4·BII 
Parallel 
Binary 
Multipliers 
'261 
0 


4-Blt-by,4 
B.I 
Paflilel 
Blnery 
Multipliers 
·284 
0 


·285 
0 
2 


25-MH~ 
6-Bit 
Binary 
Rale 
1I.lull1phers 
'97 
0 


25-MH~ 
Decade 
Rate 
Multipliers 
·167 
0 


8-8'1 
x 
1,Bit 
2's 
Complement 
Mult.pllers 
·384 
0 


• 
Denotes available technology, 


• 
Denotes planned new products. 
A 
Denotes "A" 
suffix version available in the technology indicated. 


TECHNOLOGY 


DESCRIPTION 
TYPE 
STO 
AlS 
AS 
H 
l 
lS 
S 


VOLUME 


TTl 


Quad 
2 Input 
EllclusrveOR 
'8. 


0 
0 
A 
0 
2 


Gates 
WIth 
TOlemPole 
0 
3 


Outputs 
'386 
A 


Quad 
2·lnput 
Ellclusive-OR 
. 


2 


Gates 
wilh 
Open-Collector 
'136 


0 


Outputs 
0 
3 


Ouad 
2 Input 
Ellclusive 
·266 
0 
2 


NOR 
Gales 
'810 
0 
• 
3 


Ouad 
2-lnput 
Ellelusive 
NOR 


Gates 
With 
Open-Collector 
'811 
0 
• 
3 


OulpulS 


Ouad 
Ellelus.ve 
OR NOR 


·135 
0 


Gates 


4-Bil 
True/Complement 
2 


Elemenl 
'87 
0 


CASCADABLE 
TECHNOLOGY 


DESCRIPTION 
TO 
TYPE 
ALS 
AS 
LS 
S 
VOLUME 


N-8ITS 


No 
·887 
0 


8B,t 
Shce 
V" 
·888 
0 
l51 


V" 
'895 
0 


TEXAS 
~ 
INSTRUMENTS 


DESCRIPTION 
TYPE 
TECHNOLOGY 


VOLUME 
ALS 


'160 
.• 


'161 
.• 


Octal 
TransceIver 
'162 
.• 


ALSIAS 
'163 
.• 


'164 
.. 


'165 
.• 


DESCRIPTION 
TYPE 
TECHNOLOGY 


VOLUME 
ALS 


Quad 
Differential 
with 
'193 
· 


ALS/AS 
3·Sta{e 
Outputs 


Quad 
Differential 
with 


3 State 
Outputs 
'195 
· 


ALS/A5 


ITTL 
Comp,) 


DESCRIPTION 
TYPE 
TECHNOLOGY 


VOLUME 
ALS 


Quad 
D,fferent,al 
'192 
· 


AL5fAS 


Quad 
Dlffe/entlal 
with 
'194 
· 


AL51AS 
3-State 
Outputs 


TEXAS 
." 
INSTRUMENTS 


II 


• 


DESCRIPTION 
TYPE 
ORGANIZA 
liON 
TYPE 
S 
VOLUME 
OUTPUT 


TBP285166 
2048W 
II 
88 
3-State · 
TBP38S165 
2048W 
II 
88 
J,Sline · 
T8P38S166 
204BW 
)( Be 
J·State · 
16K·B'1 
Arrays 
TBP38SA165 
2048W 
)( 88 
OC · 
TBP38SA166 
2048W 
• 88 
OC · 
TBP34S162 
4096W 
)( 48 
3-State · 
TBP34SA162 
4096W 
II 48 
OC 
A 


rBP24S81 
204BW 
• 48 
J-State · 
TBP:./4SA81 
2048W 
)( o4B 
OC · 
TBP28S85A 
1024W 
II 
88 
3-Stale 
A 


TBP28S86A 
1024W 
Ie 88 
J·5tate · 
81<-8<1 Arrays 
TBP28SA86A 
1024W 
• 
88 
OC · 
TBPJ8S85 
l024W)( 
BS 
3·5tate 
A 


TBP38S86 
1024W 
II 
88 
J·S!a!e 
A 


TBP38SA85 
1024W 
)( 
88 
OC 
A 


TBP38S.A.86 
1024W )( 88 
OC 
A 
4 


TBP24S41 
1024W 
II 
48 
3-Stale · 
TBP14SA41 
1014W 
II 
48 
OC · 
4K·Sil 
Arrays 
TBP28S42 
511W 
II 88 
J·5tate · 
TBP28SA42 
512W 
)( 88 
OC · 
TBP28546 
S12W 
" 
88 
J-Sla!. · 
TBP28SA46 
512W 
,. 
88 
OC · 
21(·8,1 
Arrays 
TBP38S22 
256W )( 88 
J·5'ate · 
TBP38SA22 
256W 
II 
88 
OC · 
TBP14510 
256W 
II 
48 
J·State · 
11(-8,1 
Arrays 


T8P24SA10 
256W 
II: 
48 
OC · 
T8P34S10 
256W 
II 
48 
3·Stale · 
T8P34SA 
10 
256W 
II: 
48 
OC · 
T8P1BS030 
32W 
II: 
B8 
3-S1ate · 
256-811 
Arrays 


T8P1BSA030 
32W 
II: 
B8 
OC · 
T8P38S0JO 
32W 
II: 
88 
3,Slall · 
T8P38SA030 
32W 
II: 
88 
OC · 


DESCRIPTION 
TYPE 
ORGANIZATION 
TYPE 
S 
VOLUME 
OUTPUT 


TBP28l166 
2048W 
II: 
8B 
3-slall · 
16K·BII 
Aflavs 


TBP38l165 
2048W 
II: 
88 
3·slale · 
T8P38l166 
204BW 
II: 
88 
3·stale · 
T8P34l162 
4096W 
II: 
48 
3·stal, 
A 


T8P28l85A 
1024W 
II: 
BB 
3·5tlle 
A 


8K-BII 
Arravs 
TBP28lB6A 
1024W 
II: 
B8 
3,slale · 
TBP3Bl85 
1024W 
II: 
8B 
3,slate 
A 


TBP38l86 
1024W 
II: 
88 
3·510'1' 
A 
4 


4!C·B •• ArrlVS 


T8P28l42 
512W 
II: 
88 
3·slate · 
T8P28l46 
512W 
II: 
88 
3,sla18 · 
T8P28l22 
256W 
II: 
8B 
3-slale · 
2K·Bil 
AHIVS 
T8P28lA22 
256W 
II: 
8B 
OC · 
T8P38L22 
256W 
II: 
88 
3·st81. · 
lK-BII 
Arravs 
TBP34L 
10 
256W 
II: 
4B 
3-stlll · 
256-BII 
Arrays 
T8P3BLOJO 
32W 
II: 
88 
3·Slal' · 


• 
Denotes available technology. 


• 
Denotes planned new products. 


A 
Denotes" A" suffix version available in the technology indicated. 


8 Denotes "8" 
suffix version available in the technology indicated. 


DESCRIPTION 
TYPE 
ORGANIZATION 
TYPE 
S 
VOLUME 
OUTPUT 


TBP34RI62 
4096W 
It 
4B 
3,slale · 
16K-BII 
Arrays 
TBP34SR165 
4096W 
It 
48 
3-slate · 


4 


TBP38R165 
2048W 
II: 
8B 
3 Slate · 


n••• 
TfCHHOLOOV 


DESCRIPTION 
ORGANIZATION 
"" 
n••• ,TO 
'<5 
'S 
LS 
S 


VOLUME 


OUTPUT 
Tn 


2S6·BI,A"ly. 
256 
•• , 
3·51111 
'201 
. 


DC 
",., 
. 


DC .. · 
3·51111 ". 
· 


8 . 


6. 
BlIA ••lys 
16,.. 
3·51111 
'219 
· 
OC 
'289 
· , 


DC 
'319 
· 
16-Bn 
MulllPle-PorI 
,., 
3-SII" 
·172 · 


RegllletFIie 


DC 
'170 · 
· 


, 


16·8,1 
RI,,'''., 
F,II ... 


3·5111. 
'670 
· 
OUII6.·BI, 
16,.. 
3·5"" 


'870 
. 
, 
R.g,ster 
File. 
." 
. 


n••• 
TECHNOLOGV 


DESCRIPTION 
O. 
n••• 
4<5 
.S 
LS 
S 


VOLUME 


OUTPUT 


3511" 
'" 
· 
3511'1 
'" 
· 
'" 
16 
••• 
3S'ltl 
m 
· 
3S"I. 
'" 
· 
35'1'1 
'" · 


3 '" lSI 


3S,", 
'" 
· . 
LSO 


16,.5 
3 State 
229 · 


3&lSI 
3SII11 
'" · 


TEXAS 
." 
INsrRUMENTS 


DESCRIPTION 
INPUTS 
OUTPUTS 
"..• 
'CS 
NO. OF 


VOLUME 


NO 
TVPE 
NO 
"NS 
• 
Aellve·low 
'PAL16LBA 
· 
H,gh'Pe,lo,manu 
PAL' 
" ~ 
'PAll6R4A 
· 


20 
~ 
Reg;$te,ed 
'PAl16R6A 
· 
• 
'PA116R8A 
· 
• 
A(:t,ve·low 
'PAL16L8A-2 
· 
Halt·Powe, 
PAL' 
" 
, 
'PAL16R4A·2 
· 


20 
----.-- 
Reg05te,e<:! 
'PAL16R6A·2 
· 
----.-- 
'PAL16R8A-2 
· 
· 


Aetive·Low 
'PAL20LBA 
· 


H,gh·Pe,lo,manee 
PAL' 
20 ~ 


'PAL20R4A 
· " 
~ 
Reg'ste'ed 
'PAL20R6A 
· 
· 


'PAl20RBA 
· 
· 


A(:t've·low 
'PAl20lBA·2 
· 


Halt.Powe, 
PAL' 
20 
, 
'PAl20R4A·2 
· " 
----.-- 
Reg,ste,ed 
'PAl20R6A·2 
· 
7 
'PAl20RBA·2 
· 
· 


Aellve·low 
'T1BPAlI6lB·12 · 


Impa(:r 
PAL" 
" ~ 
T18PAL16R4.12 · 


20 
~ 
Reg,sreted 
·T18PAl16R6·12 · 
· 


'T18PALI6R8-12 · 
· 


Aeti"a·low 
"TIBPAl16lB·15 · 


Impaet 
PAL' 
" 
, 
'T1BPAl16R4-15 · 


20 
----.-- 
Reglsteted 
·TIBPAl16R6·15 · 
----.-- 
'TIBPAl16RB·15 · 
· 


Aetive·low 
'TIBPAL20LB-15 · 


ImpaetPAL" 
20 
, 
'T18PAl20R4.15 · " 
----.-- 
Reg,stered 
'TIBPAL20RB·15 · 
7 
'T1BPAL20RB·15 · 
'0 
A(:t,ve·Low 
'TIBPAL20lI0-20 · 


belos,ve-OR 
PAL! 
20 ~ 
'T1BPAl20)(4·20 · " 
• 
Reg,ue'ed 
'T18PAL20)(8·20 · 
, 
----.0 
'T18PAl20)(10·20 · 
· 


A(:t,ve·low 
'T18PAl20l10·35 · 


E"d •.•s,ve·QR 
PAL' 
20 
~ 
'T18PAl20)(4·35 · " 
+ 


Reg,steted 
'T18PAl20XB·35 · 
"T1BPAl20XIO·35 · 
· 


Aetive·Low 
'TIBPAlR19lB·25 · 


Reg,steted·lnp 
•.•t PAL' 
" ~ 
'TIBPALR19R4·25 · " 
~ 
Reg,ste,ed 
'TIBPALRI9R6·25 · 
· 


'TIBPALRI9R8-25 · 
· 


A(:t,ve·Low 
'TIBPALRI9lB·40 · 


Reg,steted·lnp 
•.•t PAL' 
" 
, 
'T18PAlR19R4.40 · " 
----.-- 
Reg'''eted 
'T18PAlR19R6·40 · 
---.- 
·T18PAlR19RB·40 · 
· 


Aet,"e·low 
'T1BPAlT19lB·25 · 


latehed-Inp 
•.•t PAL' 
" 
, 
TIBPAlTI9R4·25 · " 
~ 
Registered 
'TIBPALTI9R6-25 · 
· 


'TI8PAlTI9RB·25 · 
· 


Aetive·low 
'T18PALT19lB·40 · 


Latehed·lnp 
•.•• PAL' 
" ~ 
'T1BPALT19R4-40 · " 
, 
Reg,steted 
'T18PAlT19R6·40 · 
---.- 
'T1BPAlT19RB·40 · 
F,eld·Programmable 
" 
, 
3·State 
'T1FPlAB39 
· " 
14>< 32 ><6 Log'e 
A"a~s 
OC 
TIFPlA840 
· 


TEXAS 
." 
INSTRUMENlS 


• 


II 


Numerical 
Index 
Glossary 
Explanation 
of Function 
Tables 
D Flip-Flop 
and Latch 
Signal 
Conventions 
Thermal 
Information 
Parameter 
Measurement 
Information 
Functional 
Index 


__ 
L_O_9_iC_A_L_S_8_n_d_A_S_C_ir_C_u_it_s 
1I 


Advanced 
Schottky 
Family 
(ALS/ASI 
Metastable 
Characteristics 


Ordering 
Instructions 
Package 
Data 


SN54ALSOOA, 
SN54ASOO, 
SN74ALSOOA, 
SN74ASOO 
QUADRUPLE 
2·INPUT POSITIVE·NAND GATES 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54ALSOOA. 
SN54ASOO 
J PACKAGE 
SN74ALSOOA. 
SN74ASOO 
0 OR N PACKAGE 


ITOP VIEWI 


1A 
1 U14 
VCC 
18 
2 
13 
48 
1Y 
3 
12 
4A 
2A 
4 
11 
4Y 
28 
5 
10 
38 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


• 
Dependable Texas Instruments 
Quality and 
Reliabilit'y 


description 


These devices contain four independent 
2-input 


NAND 
gates. 
They 
perform 
the 
Boolean 


functions 
Y = A.B 
or 
Y = A+B 
in 


positive 
logic. 


Ti'le 
SN54ALSOOA 
and 
SN54ASOO 
are 


characterized 
for operation over the full military 


temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALSOOA and SN74ASOO are characterized 
for operation 
from ooe to 70°C. 


SN54ALSOOA. 
SN54ASOO 
... 
FK PACKAGE 


ITOP VIEWI 


U 
'" « u u '" 
--Z><t 


3 
2 
1 20 'i9 


]4 
18 


5 
17 


6 
16 


7 
15 


8 
14[ 


9 
10111~.!l 
INPUTS 
OUTPUT 


A 
8 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


>-ou>-« 
NZZMM 


<.:l 


logic 
symbol t 


1A 
11) 


1B 
(zl 


ZA 
14) 


ZB 
(51 


3A 
191 


3B 
1101 


4A 
(lzl 


4B 
(13) 


1A==D- 
lY 


18 
2A==D- 
2Y 


2B 
3A==D- 
3Y 


3B 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 


Pin numbers shown are for 0, J. and N packages. 
4A==D- 
4Y 


48 


PRODUCTION DATA documents 
cont.in 
inform.tion 


curr.nt II of public-tion d,tl. Products conform to 
specific.tions 
per the terms of TIUI 
Instruments 
~:'::~~i~·t::I~'li 
~~:i:~ti:fn:llo::;:~:t::s~not 
TEXAS ~ 
INSTRUMENTS 


II 


SN54ALSOOA. SN74ALSOOA 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc ... 
Input voltage 
. 
. 
Operating free-air temperature 
range: 
SN54ALSOOA 
SN74ALSOOA . 


7V 
.. 
7V 
-55°C 
to 125°C 
. . . .. 
ooC to 70°C 
-65°C 
to 150°C 


SN54AlSOOA 
SN74AlSOOA 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-0.4 
-0.4 
mA 


IOl 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlSOOA 
SN74AlSOOA 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V 10 5.5 V. 
IOH - 
-0.4 
mA 
Vee-2 
Vee-2 
V 


Vee 
= 4.5 V. 
IOl 
= 4 mA 
0.25 
0.4 
0.25 
0.4 
Val 
V 
Vee 
~ 4.5 V. 
tal 
~ 8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
.A 


III 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
0.1 
0.1 
mA 


10' 
Vee 
~ 5.5 V. 
Va 
~ 2.25 V 
-30 
- 112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
a V 
0.5 
0.85 
0.5 
0.85 
mA 


leel 
Vee 
~ 5.5 V. 
VI = 4.5 V 
1.5 
3 
I 
1.5 
3 
mA 


tAil 
typical values are at Vec 
= 5 V, TA = 25°C. 
tThe output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, lOS- 


Vce 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


Cl 
- 
50 pF. 
Cl 
- 
50 pF. 


FROM 
TO 
Rl 
- 
5000. 
Rl 
- 
5000. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'AlSOOA 
SN54AlSOOA 
SN74AlSOOA 


TYP 
MIN 
MAX 
MIN 
MAX 


'plH 
A or B 
Y 
7 
3 
16 
3 
11 


A or 8 
Y 
5 
2 
13 
2 
8 
ns 
'pHl 


TEXAS ." 
INSTRUMENTS 


SN54ASOO, SN74ASOO 
QUADRUPLE 2·INPUT POSITIVE·NAND 
GATES 


Supply voltage. VCC .... 
Input voltage 
Operating free-air temperature 
range: 
SN54ASOO 
SN74ASOO 


7V 
7V 


-55°C 
to 125°C 


... 
ooC to 70°C 


-65°C 
to 150°C 


SN54ASOO 
SN74ASOO 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
-2 
mA 


IOL 
Low-level output current 
20 
20 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ASOO 
SN74ASOO 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vce 
~ 4.5 V to 5.5 V. 
10H ~ 
-2 
mA 
VCC-2 
Vee-2 
V 


VOL 
Vee 
- 
4.5 V. 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
- 
5'.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI ~ 2.7 V 
20 
20 
"A 


IlL 
Vee ~5.5 V. 
VI ~ 0.4 V 
-0.5 
-0.5 
mA 


10l 
Vee ~5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee ~5.5 V. 
VI ~ 0 V 
2 
3.2 
2 
3.2 
mA 


leeL 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
10.8 
17.4 
10.8 
17.4 
mA 


tAli typical values are at VCC = 5 V, TA = 25°C. 
iThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit 
output current, 10S. 


Vce 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL-50lJ. 
UNIT 
PARAMETER 
TA 
- 
MIN to MAX 
(INPUT) 
10UTPUT) 
SN54ASOO 
SN74ASOO 


MIN 
MAX 
MIN 
MAX 


tPLH 
A or B 
Y 
1 
5 
1 
4.5 


A or B 
Y 
1 
5 
1 
4 
ns 
tpHL 


TEXAS ." 
INSTRUMENTS 


II 


II 


• 
Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages. 
Ceramic 
Chip Carriers. 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain 
four 
independent 
2-input 
NAND gates. They perform the Boolean functions 
Y = A· B or Y = A +B in positive logic. The open- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 


collector 
outputs 
to implement 
active-low 
wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often 
used to 
generate higher VOH 
levels. 


The SN54ALSO 1 is characterized for operation over 
the full military temperature range of 
- 55 °C to 
125 °C. The SN74ALS01 is characterized for opera- 
tion from OOCto 70oC. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic symbolt 


lA 
121 
'" 
Ie 
131 


2A 
151 


28 
lei 


3A 
ISI 


38 
191 


4A 
1111 


48 
(12) 


t ThIs 
symbol 
accordance 
with 
ANSltlEEE 
Std 
91 ·1984 
and 


lEe Publication 
617-12. 
Pin numbers 
shown 
are for D, J, and N packages. 


SN54ALS01, 
SN74ALSOl 
QUADRUPLE 2·INPUT POSITIVE·NAND 
GATES 
WITH OPEN·COLLECTOR OUTPUTS 
02661. 
APRIL 
1982 - REVISED 
MAY 
1986 


SN54ALSOI 
J PACKAGE 
SN74ALSOI 
0 OR N PACKAGE 


(TOP VIEW) 


1Y 
1A 


1B 
2Y 
2A 
2B 
GND 


1 U,4 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 


7 
8 


SN54ALSOI 
... 
FK PACKAGE 


(TOP VIEW) 


U 
<C>-UU>- 
z> 
••. 


2019 


1B 
4 
18 
4B 
NC 
5 
17 
NC 
2Y 
6 
16 
4A 
NC 
7 
15 
NC 
2A 
8 
14 
3Y 


9 
10111213 


lDOU<ClD 
NZZMM 
(:l 


NC-No 
internal 
connection 


PRODUCTION DATA documents contain information 
current IS of publication date. Products conform 
to specifications 
per the terms of Texas Instruments 


standard warr.nty. 
Production processing does not 


necessarily 
include testing of ,II parameters. 


TEXAS ~ 
INSTRUMENTS 


1A==[J- 
1Y 
18 
2A==[J- 
2Y 
28 
3A==[J- 
3Y 
38 
4A==[J- 
4Y 
4B 


II 


SN54ALS01, 
SN74ALSOl 
QUADRUPLE 2·INPUT 
POSITIVE·NAND 
GATES 
WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, VCC . . . . 
. 
. 


Input voltage 
... 


Off-state 
output voltage 
. 


Operating free-air temperature 
range: SN54ALSOl 
SN74ALSOl 


.............. 
..7V 
....•.•....•......•.•. 
. 
7V 


. ...•..........•....•................... 
7V 
......... 
.. 
-55°Cto125°C 
. . . . . . . . 
. .... 
0 °C to 70°C 


....... 
- 65°C 
to 1 50°C 


SN54AlS01 
SN74AlS01 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


I 
Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


Vil 
Low·level 
input voltage 
0.7 
0.8 
V 


VOH 
High·level output voltage 
5.5 
5.5 
V 


IOl 
Low-level 
output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


PARAMETER 
TEST CONOITIONS 
SN54AlS01 
SN74AlS01 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
18 mA 
-1.5 
-1.5 
V 


IOH 
Vee 
- 
4.5 V. 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
- 
4.5 V. 
IOl 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 V. 
IOl 
- 
8 mA 
V 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


III 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


leCH 
Vee 
- 
5.5 V. 
VI - 
0 V 
0.43 
0.85 
0.43 
0.85 
mA 


leel 
Vee 
- 
5.5 V, 
VI ~ 4.5 V 
1.62 
3 
1.62 
3 
mA 


VCC - 
4.5 V to 5.5 V. 


Cl 
= 50 pF. 


FROM 
TO 
Rl = 21<2. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AlS01 
SN74AlS01 


MIN 
MAX 
MIN 
MAX 


tPlH 
A or B 
Y 
23 
66 
23 
54 
ns 


tpHl 
A or B 
Y 
8 
39 
8 
28 
ns 


TEXAS ~ 
INSTRUMENTS 


SN54ALS02, SN54AS02, SN74ALS02, SN74AS02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54ALS02. 
SN54AS02 
... 
J PACKAGE 
SN74ALS02. 
SN74AS02 
... 
0 DR N PACKAGE 


{TOP VIEWI 


1 V14 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 


7 
8 


1Y 
1A 
18 
2Y 
2A 
28 
GND 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain four independ.ent 2-input 
NOR gates. They perform the Boolean functions 
y = A·B 
or Y = A + B in positive 
logic. 
SN54ALS02. 
SN54AS02 
... 
FK PACKAGE 


{TOP VIEWI 


U 
«>-UU>- 


Z>'<t 


The 
SN54ALS02 
and 
SN54AS02 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS02 
and SN74AS02 
are characterized 
for operation 
from ooe to 70°C. 
1 2019 


18 
4 
18 


NC 
5 
17 


2Y 
6 
16 


NC 
7 
15 


2A 
8 
14 
9 
10 11 12 13 


aJOU«aJ 
NZZMM 
(:J 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


logic 
symbolt 


'A 
121 
;>1 
I. 
131 


2A 
15) 


2. 
161 


3A 
181 


3. 
19) 


4A 
Ill) 


4. 
1121 


lA~ 
lY 
lB~ 


2A~ 
2B ~ 
2Y 
~:~3Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
IEC Publication 617-12. 


Pin numbers shown are for D, J, and N packages. 


4A~ 
4B ~ 
4Y 


PRODUCTION 
DATA documents 
contain 
information 
current as of publication date. Products conform to 
speeifiCltions 
per the terms of Teul 
Instruments 
~~~~~:~~i~lt::1~1~ 
~~::i~~ti:r 
:1~O::~:~:t:~~ 
not 
TEXAS 
." 
INSTRUMENTS 


II 


SN54ALS02. 
SN74ALS02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 


Supply voltage, Vee . 
Input voltage 
Operating 
free-air temperature 
range: 
SN54ALS02 
... 


SN74ALS02 


7V 
7V 
-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54AlS02 
SN74ALS02 


NOM 
UNIT 
MIN 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
0.4 
-0.4 
mA 


10L 
Low-level output 
current 
4 
8 
mA 
TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical 
characteristics 
over 
recommended 
operating-tree-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AlS02 
SN74AlS02 
UNIT 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
1.5 
V 


VOH 
Vee 
= 4.5 V to 5.5 V. 
10H ~ 
-0.4 
mA 
VCC-2 
Vrr-2 
V 


Vee 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
~ 4.5 v, 
10L ~ 8 mA 
0.35 
0.5 


II 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
pA 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


lot 
Vee ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 v, 
VI ~ 0 v 
0.86 
2.2 
0.86 
2.2 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
2.16 
4 
2.16 
4 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


Vcc 
- 
5 V, 
VCC - 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
RL - 
500 n, 
Rl 
- 
500 n, 
UNIT 
PARAMETER 
(INPUT! 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'AlS02 
SN54AlS02 
SN74AlS02 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
A or B 
Y 
7 
1 
18 
3 
12 


10 
ns 
tpHL 
A or B 
Y 
5 
1 
11 
3 


TEXAS 
." 
INSTRUMENTS 


SN54AS02. 
SN74AS02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 


Supply voltage, Vee ... 
Input voltage 
Operating free-air temperature 
range: 
SN54AS02 
SN74AS02 
.. 


7V 
7V 


-55°C 
to 125°C 


ooe to 70°C 
- 65°C to 150°C 


SN54AS02 
SN74AS02 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
-2 
mA 


10l 
Low-level output current 
20 
20 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°c 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


SN54AS02 
SN74AS02 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18 
mA 
- 1.2 
-1.2 
V 


VOH 
VCC ~ 4.5 V to 5.5 V, 
10H ~ -2 
mA 
VCC-2 
VCC-2 
V 


VOL 
VCC ~ 4.5 V. 
tOl 
~ 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
VCC 
5.5 V. 
VI 
7 V 
0.1 
0.1 
mA 


IIH 
VCC ~5.5 V, 
VI ~ 2.7 V 
20 
20 
"A 


III 
VCC - 
5.5 V, 
VI - 
0.4 V 
0.5 
0.5 
mA 


lot 
VCC ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC ~5.5 V. 
VI ~ 0 V 
3.7 
5.9 
3.7 
5.9 
mA 


ICCl 
VCC ~5.5 V, 
VI ~ 4.5 V 
12.5 
20.1 
12.5 
20.1 
mA 


t All typical values are at VCC = 5 V, TA 
= 25°C. 


:t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
- 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 


FROM 
TO 
Rl 
- 
500O, 
PARAMETER 
UNIT 
IINPUTI 
(OUTPUTI 
TA - 
MIN to MAX 


SN54AS02 
SN74AS02 


MIN 
MAX 
MIN 
MAX 


tplH 
A or B 
Y 
1 
5 
1 
4.5 


A or B 
Y 
1 
5 
1 
4.5 


ns 


tpHl 


TEXAS • 
INSTRUMENTS 


II 


II 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain four independent 2-input 
NAND 
buffers. 
They 
perform 
the 
Boolean 
functions 
Y = A-B 
or Y = A + B in positive 
logic. The open-collector 
outputs require pull-up 
resistors 
to 
perform 
correctly. 
They 
may 
be 


connected 
to other 
open-collector 
outputs 
to 


implement 
active-low 
wired-OR 
or active-high 
wired-AND functions. Open-collector devices are 
often 
used to generate higher VOH levels. 


The SN54ALS03B 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74ALS03B 
is 


characterized 
for operation from ooe to 70°C. 


INPUTS 
OUTPUT 


A 
B 
V 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic 
symbol t 


lA 
111 
.. 


18 
(ll 


ZA 
141 


28 
151 


3A 
191 


38 
('01 


4A 
1121 


48 
1131 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
tEe Publication 
617-12. 


Pin numbers shown are for O. J, and N packages. 


SN54ALS03B. 
SN74ALS03B 
QUADRUPLE 2·INPUT POSITIVE·NAND 
BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 


MARCH 
1984- 
REVISED 
MAY 
1986 


SN54ALS03B 
... 
J PACKAGE 
SN74ALS03B 
... 
D OR N PACKAGE 


(TDP 
VIEWI 


1A 
18 
1V 
2A 
28 
2Y 
GND 


,V'4 


2 
13 


3 
12 


4 
" 
5 
'0 
6 
9 


7 
8 


SN54ALS03B 
... 
FK PACKAGE 


(TOP 
VIEWI 


U 
",<tUU<t 
Z>" 


1 20 '9 


1V 
4 
18 
4A 
NC 
5 
17 
NC 
2A 
6 
'6 
4Y 


NC 
7 
'5 
NC 


28 
8 
14[ 38 


9 1011 12 '3 


>-OU>-<t 
NZZMM 
<:J 


1A==D- 1V 
1B 


2A -r-\... 


2B~2V 


3A~ 
__ 
3B~3V 


4A -r-\... 


4B~4V 


PRODUCTION 
DATA documents 
contain 
information 
current 
as of publication 
date. Products 
conform to 
specifications 
per the 
terms 
of Texas 
Instruments 
~~~~::~~i~ar::,~1i 
~~:~~~ti:i 
1IIo::~:::::t:ros~snot 
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II 


SN54ALS03B. 
SN74ALS03B 
QUADRUPLE 2·INPUT POSITIVE·NAND 
GATES 
WITH OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating tree-air temperature range (unless otherwise noted) 


Supply voltage, Vee . 
Input voltage 
. 


Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 
SN54ALS03B 
. 
SN74ALS03B 


7V 
7V 
7V 
-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54ALS03B 
SN74ALS03B 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vcc 
Supply voltage 
4.5 
5 
55 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High·level output voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


PARAMETER 
SN54ALS03B 
SN74ALS03B 


TEST CONOITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V, 
II = 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
VCC - 
4.5 v, 
VOH = 
5.5 V 
0.1 
0.1 
mA 


VOL 
VCC - 
4.5 v, 
IOL - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VCC = 4.5 V, 


V 


IOL = 8 mA 
0.35 
0.5 


II 
VCC = 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI = 2.7 V 
20 
20 
.A 


IlL 
VCC - 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


ICCH 
VCC = 
5.5 V, 
VI = 0 V 
0.43 
0.85 
0.43 
0.85 
mA 


ICCL 
VCC = 5.5 V, 
VI = 4.5 V 
1.62 
3 
1.62 
4 
mA 


VCC - 
5 V, 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF, 
CL - 
50 pF. 


FROM 
TO 
RL - 
2 kO, 
RL - 
2 kO, 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT! 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS03B 
SN54ALS03B 
SN74ALS03B 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
A or B 
Y 
35 
20 
59 
20 
50 


tPHL 
A or B 
Y 
8 
3 
23 
3 
13 
ns 


TEXAS • 
INSTRUMENlS 


SN54ALS04B. 
SN54AS04. 
SN74ALS04B. 
SN74AS04 
HEX INVERTERS 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SNS4ALS04B. 
SN54AS04 
J PACKAGE 
SN74ALS04B. 
SN74AS04 
0 OR N PACKAGE 


(TOP VIEWI 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


lA 
1 U14 
VCC 
lY 
2 
13 
6A 


2A 
3 
12 
6Y 


2Y 
4 
11 
5A 
3A 
S 
10 
5Y 
3Y 
6 
9 
4A 
GND 
7 
8 
4Y 
These devices contain six independent inverters. 
They perform 
the Boolean function 
Y = A. 


The 
SN54ALS04B 
and 
SN54AS04 
are 
characterized 
for operation over the full military 
temperature 
range of - 55 ac to 
125 ac. The 
SN74ALS04B 
and SN74AS04 
are characterized 
for operation 
from 0 ac to 70 ac. 


SNS4ALS04B. 
SNS4AS04. 
. FK PACKAGE 


(TOP VIEWI 


U 
>-<l:UU<l: 
z><O 


2 
1 2019 


2A 
18 
6Y 
NC 
5 
17 
NC 


2Y 
6 
16 
5A 
NC 
7 
15 
NC 


3A 
8 
14 
5Y 


910111213 


FUNCTION TABLE 


(88ch inverterl 


INPUT 
OUTPUT 


A 
y 


H 
L 


L 
H 


logic symbolt 


1A 
(1) 
lY 


2A 
131 
2Y 


3A 
(S) 


4A 
191 


SA 
(11) 


6A 
(13) 


1A~1Y 


2A~2Y 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 


lEe Publication 617- 12. 


Pin numbers shown are for D. J. and N packages. 
3A~3Y 


4A~4Y 


SA~SY 


6A~6Y 


PRODUCTION 
DATA documents contain information 
current 
1$ of publication 
date. 
Products 
conform 
to specifications 
per the terms of TexIs Instrumenu 
standard warranty. 
Production processing does not 
necessarily include testing of all parameters. 
TEXAS 
." 
INSTRUMENTS 


fI 


SN54ALS04B, SN74ALS04B 
HEX INVERTERS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee. 
. . . . . . .. 
. 
. 
Input voltage 
. . . . . . . . . . 
. 
. 


Operating free-air temperature 
range: 
SN54ALS04B ... 
SN74ALS04B 
.. 


7V 
7V 
-55°C 
to 125°C 


.. ooe to 70°C 
- 65°C to 150°C 


~r- 
en 
Q)~ 
Co 
electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
~ 
noted) 
en 
Q..•nc: 
::+" 
f/) 


SN54ALS048 
SN74ALS048 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


vee 
Supply vO~8g. 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10L 
low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
- 55 
'25 
0 
70 
°e 
II 


PARAMETER 
SN54ALS048 
SN74ALS048 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V 10 5.5 V, 
10H - 
-0.4 
mA 
Vee-2 
Vee-2 
V 


VOL 
Vee 
= 4.5 V, 
10L = 4 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 V, 
10L ~ 8 mA 
V 


0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI- 
2.7V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10* 
Vee 
- 
5.5 V, 
Vo 
~ 2.25 V 
-30 
-, 
'2 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V, 
VI ~ 0 V 
0.65 
1.1 
0.65 
1.1 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
2.9 
4.2 
2.9 
4.2 
mA 


tAli 
typical 
values 
are at Vec 
= 5 V. TA 
= 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


vcc 
= 4.5 V to 5.5 V, 


CL ~ 60 pF, 


FROM 
TO 
RL-5001l 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA ~ MIN to MAX 


SN54ALS048 
SN74ALS048 


MIN 
MAX 
MIN 
MAX 


tpLH 
A 
y 
3 
14 
3 
11 
ns 


'pHL 
A 
y 
2 
12 
2 
8 
ns 


TEXAS 
~ 


INSTRUMENTS 


SN54AS04, SN74AS04 
HEX INVERTERS 


Supply voltage, VCC ... 
Input voltage 
Operating free-air temperature 
range: 
SN54AS04 
SN74AS04 


7V 
7V 
-55°C 
to 125°C 
... 
00Ct0700C 
- 65°C to 150°C 


SN54AS04 
SN74AS04 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
-2 
mA 


10l 
Low-level output current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS04 
SN74AS04 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
18 mA 
-1.2 
-1.2 
V 


VOH 
Vee 
~ 4.5 V 10 5.5 V, 
10H ~ 
-2 
mA 
Vee-2 
Vee-2 
v 


VOL 
Vee 
- 
4.5 V, 
10l 
- 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


III 
Vee 
~ 5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10* 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
- 112 
mA 


leeH 
Vee 
- 
5.5 V, 
VI - 
0 V 
3 
4.8 
3 
4.8 
mA 


leel 
Vee 
- 
5.5 v, 
VI - 
4.5 V 
14 
26.3 
14 
26.3 
mA 


tAil typical values are at VCC = 5 V, TA = 25°C. 
:t:Theoutput conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


Vcc 
- 
4.5 V 10 5.5 V, 


Cl 
= 50 pF, 


PARAMETER 
FROM 
TO 
Rl 
- 
500O, 
UNIT 
(INPUT) 
(OUTPUT) 
TA ~ MIN 10 MAX 


SN54AS04 
SN74AS04 


MIN 
MAX 
MIN 
MAX 


IplH 
A 
Y 
1 
6 
1 
5 
ns 


IpHl 
A 
Y 
1 
4.5 
1 
4 
ns 


TEXAS ~ 
INSTRUMENTS 


SN54ALS05A, 
SN74ALS05A 
HEX INVERTERS WITH OPEN·COLLECTOR OUTPUTS 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


These devices contain six independent inverters. 
They perform the Booleanfunction Y = A. T.heopen- 
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open- 
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often 
used to generate higher VOH 
levels. 


The SN54ALS05A is characterizedfor operation over 
the full military temperature range of 
- 55·C 
to 


125 ·C. 
The 
SN74ALS05A 
is characterized for 


operation from O·C to 70 ·C. 


INPUT 
OUTPUT 


A 
Y 


H 
L 


L 
H 


SN54ALS05A 
... 
J PACKAGE 
SN74ALS05A. 
. 0 OR N PACKAGE 


(TOP VIEW) 


1A 


1Y 
2A 
2Y 
3A 
3Y 
GND 


1\.714 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 


7 
8 


SN54ALS05A 
... 
FK PACKAGE 


(TOP VIEW) 
u 
>-<CUU<C 
~~z><O 


3 
2 
1 2019 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 10 111213 


logic symbolt 


lA 
111 
lY 


2A 
(3) 
2Y 


3A 
151 
3Y 
191 
4A 


5A 
Ill) 


6A 
113) 


t This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for 0, J, and N packages. 


lA~lY 


2A~2Y 


3A~3Y 


4A~4Y 


5A~5Y 


6A~6Y 


PRODUCTION 
DATA documents 
conuin 
information 


current 
IS of public.tion 
dati. Products 
conform 


to specifieltiOM 
per the terms of T.xls 
Instruments 
stlnd.rd 
w.rl'lnty. 
Production proeeuinll 
does not 
nlCullrily 
include testing of .11 p.r.meters. 
TEXAS ." 
INSTRUMENlS 


II 


SN54ALS05A. 
SN74ALS05A 
HEX INVERTERS WITH OPEN·COLLECTOR OUTPUTS 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee 
Input voltage ... 
Off-state output voltage. 


Operating 
free-air 
temperature 
range: 


7V 
7V 


............ 
7 V 
SN54ALS05A ...•....•....•..............•.. 
-55°e 
to 125°e 
SN74ALS05A 
ooe to 700e 


-65°e 
to 1500e 


SN54ALS05A 
SN74ALS05A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply vo~.g. 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output Yoltage 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


SN54ALS05A 
SN74ALS05A 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


IOH 
Vee 
- 
4.5 V. 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
- 
4.5 V, 
IOL - 
4 mA 
0.25 
0.4 
0.25 
0.4 


Vec 
~ 4.5 V, 
IOL ~ 8 mA 
V 
0.35 
0.5 


II 
Vec 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vce = 5.5 V. 
VI = 0.4 V 
-0.1 
-0.1 
mA 


leCH 
Vee 
- 
5.5 V, 
VI - 
0 V 
0.65 
1.1 
0.65 
1.1 
mA 


leeL 
VCC - 
5.5 V, 
VI - 
4.5 V 
2.9 
4.2 
2.9 
4.2 
mA 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
RL - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT} 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS05A 
SN54ALS05A 
SN74ALS05A 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
A 
Y 
45 
23 
84 
23 
54 
ns 


tpHL 
A 
Y 
9 
4 
24 
4 
14 
ns 


TEXAS ~ 
INSTRUMENTS 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain four independent 2-input 
AND gates. They perform the Boolean functions 
Y = A.B 
or Y=A+B 
in positive 
logic. 


The 
SN54ALS08 
and 
SN54AS08 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS08 
and SN74AS08 
are characterized 
for operation 
from OOC to 70°C. 


FUNCTION 
TABLE 


(each gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
H 
L 
X 
L 


X 
L 
L 


logic symbolt 


1A 
1'1 
& 
(31 1Y 


1B 
121 


2A 
141 
1612V 
2B 
151 


3A 
191 


1'01 
181 3V 


3B 


4A 
112) 
1'114V 
4B 
1'31 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 
Pin numbers shown 
are for D, J, and N packages. 


SN54ALS08. SM54AS08. SN74ALS08. SN74AS08 
QUADRUPLE 
2·INPUT POSITIVE·AND GATES 


SN54ALSOB. 
SN54ASOB 
... 
J PACKAGE 
SN74ALSOB. 
SN74ASOB 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1A 


18 
1Y 
2A 
28 


2Y 
GND 


PAODUCTION DATA documents contain informltion 
current 
as of publication 
date. Products 
conform 
to 


specifications per the terms of Texas Instruments 
:~~~~:~~i~at::1~18 
~~::i:~ti:fn 
:1~O::~:~:t::s~S 
not 


1 V'4 


2 
'3 
3 
'2 


4 
" 
5 
'0 
6 
9 


7 
B 


SN54ALSOB. 
SN54ASOB 
. . . FK PACKAGE 


(TOP VIEW) 


U 
te <l:U 
Ute 
Z><t 


1 20'9 
1Y 
4 
18 
4A 
NC 
5 
17 
NC 
2A 
6 
16 
4Y 


NC 
7 
15 
NC 
28 
8 
'4 
38 


9 '0 " 
'2 13 


>- ClU>-<l: 
N ZZMM 
(:J 


NC - No internal connection 


'A=D- 
'V 
18 
2A=D- 
2Y 
28 
3A=D- 
3Y 
38 


4A~4Y 


48~ 


TEXAS 
." 
INSTRUMENlS 


II 


II 


SN54ALS08, 
SN74ALS08 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 


Supply voltage. 
Vee 
. 
Input voltage 
... 
Operating 
free-air temperature 
range: 
SN54ALS08. 
SN74ALS08 


7V 
7V 


-55°e 
to 125°e 
.. ooe to 700e 
-65°e 
to 1500e 


SN54ALS08 
SN74ALS08 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcr 
Supply voltage 
4.5 
5 
55 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
mA 


10H 
High-level output 
current 
-0.4 
-0.4 
mA 


10L 
Low--Ievel output 
current 
4 
8 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


:t> 
r- 
en 


Ql:l 
C. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
:t> 
noted) 
en 
(") 
::;' 
nc:;:+ 
(I) 


SN54ALS08 
SN74ALS08 
PARAMETER 
TEST CONOITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC -4.5 
V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
VCC = 4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
Vcc -2 
V 


VOL 
VCC - 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


V 


VCC - 
4.5 V, 
10L - 
8 mA 
0.35 
0.5 


II 
VCC ~5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
pA 


IlL 
vCC 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


101 
VCC = 5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC - 
5.5 V, 
VI - 
4.5 V 
1.3 
2.4 
1.3 
2.4 
mA 


ICCL 
VCC - 
5.5 V, 
VI - 
0 V 
2.2 
4 
2.2 
4 
mA 


t All typical 
values are at VCC 
= 5 V. TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


Vcc 
- 
5 V, 
VCC - 
4.5 V 1o 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 ll, 
RL - 
500 ll, 
PARAMETER 
UNIT 
IINPUn 
10UTPUTI 
TA - 
25·C 
TA - 
MIN 1o MAX 


'ALS08 
SN54ALS08 
SN74ALS08 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
A or B 
Y 
8 
4 
18 
4 
14 
ns 


IpHL 
A or B 
Y 
6.5 
3 
15 
3 
10 
ns 


TEXAS '1!1 
INSTRUMENTS 


SN54AS08. 
SN74AS08 
QUADRUPLE 
2·INPUT POSITIVE·AND GATES 


Supply voltage, Vcc . 
Input voltage 
... 


Operating free-air temperature 
range: SN54AS08 
SN74AS08 


7V 
7V 
-55°C 
to 125°C 


. .. 
O°C to 70°C 
-65°C 
to 150°C 


SN54AS08 
SN74AS08 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low·level input voltage 
0.8 
0.8 
mA 


IOH 
High-level output current 
-2 
-2 
mA 


IOL 
Low-level output current 
20 
20 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS08 
SN74AS08 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~4.5 
V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC = 4.5 V 10 5.5 V. 
10H = 
-2 
mA 
VCC-2 
VCC-2 
V 


VOL 
VCC ~ 4.5 V. 
IOL ~ 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 
IlL 
VCC - 
5.5 V. 
VI - 
0.4 V 
0.5 
0.5 
mA 


la' 
VCC ~5.5 V. 
Va 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC - 
5.5 V. 
VI - 
4.5 V 
5.8 
9.3 
5.8 
9.3 
mA 


ICCL 
VCC ~5.5 V. 
VI ~ 0 V 
14.9 
24 
14.9 
24 
mA 


tAli 
typical values are at VCC = 5V,TA 
= 25°C. 


t The output conditions hay been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
50 O. 
UNIT 
PARAMETER 
TA - 
MIN 10 MAX 
(INPUT) 
(OUTPUT) 
SN54AS08 
SN74AS08 


MIN 
MAX 
MIN 
MAX 


'PLH 
A or B 
Y 
1 
6.5 
1 
5.5 
ns 


'pHL 
A or B 
Y 
1 
6.5 
1 
5.5 
ns 


TEXAS 
~ 
INSTRUMENTS 


II 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain four independent 
2-input 
AND gates. They perform the Boolean functions 


Y = A.B 
or Y = A +B in positive 
logic. The 
open-collector 
outputs 
require pull-up resistors 
to perform correctly. 
They may be connected to 
other 
open-collector 
outputs 
to 
implement 
active-low 
wired-OR or active-high 
wired-AND 
functions. 
Open-collector devices are often used 
to generate higher VOH levels. 


The SN54ALS09 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°e 
to 
125°e. 
The 
SN74ALS09 
is 
characterized 
for operation from ooe to 70oe. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
H 
H 
L 
X 
L 


X 
L 
L 


logic 
symbol t 


lA 
111 
& 
131 
121 
Q 
lY 
18 
141 
2A 
161 
151 
2Y 
28 


3A 
191 
181 
1101 
3Y 
38 


4A 
(121 
1111 
1131 
4Y 
48 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 


Pin numbers shown are for D, J, and N packages. 


SN54ALS09. 
SN74ALS09 
QUADRUPLE 2·INPUT POSITIVE·AND 
GATES 
WITH OPEN·COLLECTOR OUTPUTS 


02661. 
APRIL 1982-AEVI$ED 
MAY 
1986 


SN54ALS09 
J PACKAGE 
SN74ALS09 
0 OR N PACKAGE 


ITOP VIEWI 


1A 
18 


lY 
2A 
28 
2Y 
GND 


, U'4 


2 
'3 
3 
'2 


4 
" 
5 
'0 
6 
9 
7 
8 


SN54ALS09 
... 
FK PACKAGE 


(TOP VIEW) 


u 
'" 
« u 
u", 
Z><t 


1 20 19 


1Y 
4 
'8 
4A 
NC 
5 
17 
NC 


2A 
6 
'6 
4Y 


NC 
7 
'5 
NC 


28 
8 
14 
38 


10 " 
12 '3 


>- au 
>-« 
N Z Z MM 
<:l 


NC- No internal connection 


PAODUCTION DATA documents 
cont.in 
information 
curr.nt .1 of publieltioA 
dlte. Products 
conform to 
specific.tions 
per the terms of TIUI 
In.truments 
:::::~~i~'i~:I~"'i 
~~:i:~ti:r 
:IIO::~:~~:~~ 
not 
TEXAS -1.!1 
INSTRUMENTS 


1A=D- 
lV 
18 


2A~2Y 


28~ 


3A~3Y 


38~ 


4A=D- 
4Y 
48 


fI 


B 


SN54ALS09, 
SN74ALS09 
QUADRUPLE 2·INPUT POSITIVE·AND 
GATES 


WITH OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


................................. 
7V 
7V 
7V 
- 55 De to 125 De 


oDe to 70De 


- 65 De to 150 De 


Supply voltage, Vee . 
Input voltage 
. 
Off-state 
output 
voltage 
Operating free-air temperature 
range: 
SN54ALS09.. 
. 
. 


SN74ALS09 


SN54AlS09 
SN74AlS09 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
55 
4.5 
5 
5.5 
V 


VIH 
High-level input Yoltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
55 
5.5 
V 


IOl 
Low-level output current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS09 
SN74AlS09 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
4.5 V, 
II 
-18 
mA 
1.5 
- 1.5 
V 


IOH 
Vee 
- 
4.5 V. 
VOH = 5.5 V 
0.1 
0.1 
mA 


Vee 
- 
4.5 V. 
IOL - 
4 mA 
0.25 
04 
0.25 
0.4 
VOL 
V 
Vee 
= 4.5 v, 
IOL = 8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 v, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 v, 
VI - 
2.7 V 
20 
20 
,A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
0.1 
-0.1 
mA 


leeH 
Vee 
= 5.5 v, 
VI = 4.5 V 
1.35 
2.4 
1.35 
2.4 
mA 


leeL 
Vee 
5.5 V, 
VI 
OV 
2.2 
4 
2.2 
4 
mA 


VCC - 
4.5 V to 5.5 v, 


Cl 
- 
50 pF, 


FROM 
TO 
RL - 
2 kn, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AlS09 
SN74ALS09 


MIN 
MAX 
MIN 
MAX 


'pLH 
A or B 
Y 
20 
69 
23 
54 
ns 


'pHL 
A or 8 
Y 
5 
23 
5 
15 
ns 


TEXAS 
." 
INSTRUMENTS 


SN54ALS10A, 
SN54AS10, 
SN74ALS10A, 
SN74AS10 
TRIPLE 3·INPUT POSITIVE·NAND 
GATES 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 


and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


SN54ALS10A.SN54AS10 
J PACKAGE 
SN74ALS10A.SN74AS10 
0 DR N PACKAGE 
(TOPVIEWI 


1A 
1 V14 
VCC 
1B 
2 
13 
1C 
2A 
3 
12 
1Y 


2B 
4 
11 
3C 
2C 
5 
10 
3B 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


description 


These devices contain three independent 
3-input 
NAND gates. They perform the Boolean functions 
Y = A·B·C or Y = A+B+C 
in positive logic. 


The SN54ALS1 OA and SN54AS1 0 are characterized 
for operation over the full military temperature range 
of 
-55°C 
to 
125°C. 
The 
SN74ALS10A 
and 
SN74AS 10 are characterized for operation from ooC 
to 70°C. 


SN54ALS10A.SN54AS10 ... 
FK PACKAGE 
(TOPVIEWI 


U 
mq:Uuu 
Z>_ 


2019 


2A 
4- 
18 
lY 


NC 
5 
17 
NC 


2B 
6 
16 
3C 


NC 
., 
15 
NC 
2C 
8 
14 
3B 
9 10 111213 
>- ou>-q: 
N 
ZZMM 
t:l 


NC - No internal 
connection 


INPUTS 
OUTPUT 
A 
8 
C 
Y 


H 
H 
H 
L 
L 
X 
X 
H 


x 
L 
X 
H 


X 
X 
L 
H 


1A (1) 


18 (2) 
1C (131 


2A (3) 


28 (41 


2C (5) 


3A (91 
38 (101 


3C 
(11) 


1A===Dr- 
18 
1V 
1C 
2A===D- 
28 
2Y 
2C 
3A===D- 
38 
3V 
3C 
t This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91·1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for O. J. and N packages. 


PAODUCTION DATA documents contlin inform.tion 
currlnt 
•• 
of publiution 
dati. Products conform 


to specifications 
per the terms of TexIS Instruments 
stlnd.,d 
wlrr.nty. 
Production proc:euing 
don not 
nec8l18,i1y include 
tl.ting 
of .11 paramete,s. 


TEXAS 
.• 
INSTRUMENTS 


II 


II 


SN54ALS10A, 
SN74ALS10A 
TRIPLE 3·INPUT POSITIVE·NAND GATES 


Supply voltage, Vcc 
. . . . . . . 
. .7 V 
Input voltage 
. . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . 
. 
7 V 
Operating free-air temperature 
range: SN54ALS lOA 
.. 
- 55°C 
to 1 25 ·C 
SN74ALS10A 
.•.•......•... 
. .... 
O·Ct070°C 
Storage temperature 
range. 
. . . . . . . . 
. 
- 65·C 
to 1 50°C 


SN54ALS10A 
SN74ALS10A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
-0.4 
-0.4 
mA 


10L 
Low·level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 
~r- 
en 
Q):;, 
Co 
electrical 
characteristics 
over racommendad 
operating 
free-air 
temperature 
range (unless otherwise 
noted) 
~en 
Q 
~ 
(')c 
;::;" 
Ul 


SN54ALS10A 
SN74ALS10A 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC - 
4.5 V. 
II - 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
VCC - 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
VCC 
2 
VCC 
2 
V 


VCC - 
4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
VCC - 
4.5 V. 
10L - 
8 mA 
V 
0.35 
0.5 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


IlL 
VCC - 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10* 
VCC - 
5.5 V, 
Vo 
- 
2.25 
V 
-30 
- 1 12 
-30 
- 1 12 
mA 


ICCH 
VCC - 
5.5 V, 
VI - 
0 V 
0.32 
0.6 
0.32 
0.6 
mA 


ICCL 
VCC - 
5.5 V, 
VI - 
4.5 V 
1.2 
2.2 
1.2 
2.2 
mA 


Vcc 
- 
4.5 V to 5.5 V, 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 500 
Q. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA ~ MIN to MAX 


SN54ALS10A 
SN74ALS10A 


MIN 
MAX 
MIN 
MAX 


tpLH 
Any 
Y 
2 
16 
2 
11 
ns 


tpHL 
Any 
Y 
2 
12 
2 
10 
ns 


TEXAS ~ 
INSTRUMENTS 


SN54AS10. 
SN74AS10 
TRIPLE 3·INPUT POSITIVE·NAND 
GATES 


absolute 
maximum 
ratings over operating 
free·air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC . . . . . . . . . . . 
. 
7 V 
Input voltage 
. . 
. . . . . . . . 
. 
7 V 
Operating free-air temperature 
range: SN54AS 10 
- 55°C to 125°C 
SN74AS10.... 
. 
" 
, .. 
, 
0°Ct070oC 
Storage temperature 
range. 
. . 
. 
, .. 
, 
, 
, 
- 65°C 
to 150°C 


SN54AS10 
SN74AS10 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


V,L 
low·level 
input voltage 
0.8 
0.8 
V 


'OH 
High-level output current 
-2 
-2 
mA 


'OL 
Low-level 
output current 
20 
20 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


(I).~ 
:J 
tJ.. 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
C3 
en 
<t 
"C 
c:: 
CO 
en 
....I 
<t 


SN54AS10 
SN74AS10 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


V,K 
Vee 
- 
4.5 V, 
'I - 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V 10 5.5 V, 
10H - 
2 mA 
Vee 
2 
Vee 
2 
V 


VOL 
Vee 
~ 4.5 V. 
10L ~ 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


" 
Vee 
- 
5.5 V, 
V, - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
V,- 
2.7V 
20 
20 
~A 
IlL 
Vee 
- 
5.5 V, 
V, - 
0.4 V 
-0.5 
-0.5 
mA 


lot 
Vee 
- 
5.5 V. 
Vo 
~ 2.25 V 
-30 
- I 12 
-30 
- I 12 
mA 


'eeH 
Vee 
- 
5.5 V. 
V, - 
0 V 
1.5 
2.4 
1.5 
2.4 
mA 


'eeL 
Vee 
- 
5.5 V. 
V, - 
4.5 V 
8.1 
13 
8.1 
13 
mA 


Vcc 
- 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL = 500 
Q, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AS10 
SN74AS10 


MIN 
MAX 
MIN 
MAX 
IpLH 
Any 
Y 
I 
5 
1 
4.5 
ns 
IpHL 
Any 
Y 
I 
5 
1 
4.5 
ns 


TEXAS "'!1 
INSTRUMENTS 


• 


II 


SN54ALS11A. 
SN54AS11. 
SN74ALS11A. 
SN74AS11 
TRIPLE 3·INPUT POSITIVE·AND 
GATES 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54ALS11A.SN54AS11 
J PACKAGE 
SN74ALS11A.SN74AS11 
0 DRN PACKAGE 
(TOPVIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


1A 
1B 
2A 
2B 
2C 
2Y 
GND 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain three independent 3-input 
AND gates. They perform the Boolean functions 
Y = A'B'C 
or Y = A+B+'C in positive logic. 


The SN54ALS11A and SN54AS11 are characterized 


for operation 
over the full military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74ALS11A 
and 
SN74AS11 are characterized for operation from OOC 
to 70°C. 


SN54ALS11A.SN54ASll ... 
FKPACKAGE 
(TOPVIEW) 


U 
<Il<CUUuz>~ 


3 
2019 
2A 
4 
18 
1Y 
NC 
5 
17 
NC 
2B 
6 
16 
3C 
NC 
7 
15 
NC 
2C 
8 
14 
3B 
910111213 


>- 
OU>-<C 
'" 
ZZMM 
t:) 


INPUTS 
OUTPUT 
A 
8 
C 
Y 


H 
H 
H 
H 


L 
X 
X 
L 


X 
L 
X 
L 


X 
X 
L 
L 


logic symbol' 


1A 
(1) 
8< 
(2) 
(12) 
18 
1Y 


1C 113) 
(J) 
2A 
(4) 
(6) 
2Y 
28 
2C 
(5) 


JA 
(9) 
(10) 
(8) 
J8 
JY 
JC (11) 


1A==D- 
18 
1Y 
1C 


2A==D- 
28 
2Y 
2C 
JA===t=}- 
J8 
JY 
JC 


t This 
symbol 
is In accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and lEe 
Publication 61 7·12. 


Pin numbers 
shown 
are for 
D. J, and N packages. 


PRDDucnON 
DATA documents 
tontlin information 
current 
IS of public.tion 
d,l •. Products 
conform 
to specifications 
per the terms of TeXIS Instruments 


stend.rd 
w.rranty. 
Production proceuing does not 
necesllrily 
include telting 
of .11 p.rameters. 


TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS11A. 
SN74ALS11A 
TRIPLE 3·INPUT POSITIVE·AND GATES 


.. 
7V 
. .. 7V 
. -55°Ct0125°C 


... 
O°Ct070oC 


... 
-65°Cto 
150°C 


Supply voltage, VCC .. 
Input voltage 
. 


Operating free-air temperature 
range: SN54ALS 11A 
SN74ALS11A 
II 


SN54ALS11A 
SN74ALS11A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10L 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°C 


~r- 
en 
ll)jC. 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
~enn 
::0'nc: 
;::+ 
CIl 


SN54ALS11A 
SN74ALS11A 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
VCC - 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
VCC 2 
Vcc-2 
V 


VCC = 4.5 V, 
10L ~ 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vcc 
- 
4.5 V, 
10L - 
8 mA 


V 


0.35 
0.5 


II 
Vcc 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI = 2.7V 
20 
20 
~A 


IlL 
Vcc 
~ 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


lot 
Vcc 
- 
5.5 V, 
Vo 
- 
2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC - 
5.5 V, 
VI - 
4.5 V 
1 
1.8 
1 
1.8 
mA 


ICCl 
Vcc 
~ 5.5 V, 
VI ~ 0 V 
1.6 
3 
1.6 
3 
mA 


Vcc 
~ 4.5 v to 5.5 V, 


Cl 
= 50 pF, 


FROM 
TO 
Rl 
~ 500 
Q, 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
TA = MIN to MAX 


SN54ALS11A 
SN74ALS11A 


MIN 
MAX 
MIN 
MAX 


tPlH 
Any 
Y 
2 
17 
2 
13 
ns 


tpHl 
Any 
Y 
2 
14 
2 
10 
ns 


TEXAS -1!1 
INSTRUMENTS 


SN54AS11, 
SN74AS11 
TRIPLE 3·INPUT POSITIVE·AND GATES 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. 
VCC .. 


Input voltage 
.. 
Operating 
free-air temperature 
range: SN54AS 
11 
SN74AS11 


.. 7V 
. ......•.............. 
7V 
. . - 55°C 
to 1 25°C 
.... 
O°Ct070°C 
.. 
-55°Cto 
150°C 


SN54AS11 
SN74AS11 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply vo~ag. 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input Yoltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
-2 
mA 


IOL 
Low-level 
output current 
20 
20 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


PARAMETER 
TEST CONDITIONS 
SN54AS11 
SN74AS11 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC 
4.5 V. 
II 
18 mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 V to 5.5 V. 
IOH - 
-2 
mA 
VCC-2 
VCC-2 
V 


VOL 
VCC - 
4.5 V. 
IOL - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
5.5 V. 
VI 
2.7 V 
20 
20 
~A 


IlL 
VCC - 
5.5 V. 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10* 
VCC -.5.5 
V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC - 
5.5 V. 
VI - 
4.5 V 
4.3 
7 
4.3 
7 
mA 


ICCL 
VCC 
5.5 V. 
VI 
OV 
11.2 
18 
11.2 
18 
mA 


VCC 
4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL = 500 
Q. 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
TA = MIN to MAX 


SN54AS11 
SN74AS11 


MIN 
MAX 
MIN 
MAX 


tpLH 
Any 
Y 
I 
6.5 
I 
6 
ns 


tpHL 
Any 
Y 
I 
6.5 
I 
5.5 
ns 


TEXAS "!} 
INSTRUMENTS 


• 


SN54ALS12A. 
SN74ALS12A 
TRIPLE 3·INPUT POSITIVE·NAND GATES WITH OPEN·COLLECTOR OUTPUTS 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mll 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


These devices contain three independent 3-input 
NAND gates with 
open-collector outputs. 
These 
gates perform the Boolean functions Y = A' B' C or 
Y = A +B+C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out- 
puts to Implement active-low wired-ORor active-high 
wired-AND 
functions. 
Open-collector devices are 
often used to generate higher VOH levels. 


The SN54ALS12A is characterizedfor operation over 
the full military temperature range of 
- 55°C to 
125°C. 
The 
SN74ALS12A 
is characterized for 


operation from OOCto 70°C. 


INPUTS 
OUTPUT 


A 
8 
C 
y 


H 
H 
H 
L 


L 
X 
X 
H 


X 
L 
X 
H 


X 
X 
L 
H 


SN54ALS12A 
J PACKAGE 
SN74ALS12A 
0 OR N PACKAGE 


ITOP VIEW} 


1A 
1 U14 
Vcc 


18 
2 
13 
lC 


2A 
3 
12 
lY 


28 
4 
11 
3C 


2C 
5 
10 
38 


2Y 
6 
9 
3A 


GND 
7 
8 
3Y 


SN54ALS12A 
... 
FK PACKAGE 


(TOP VIEWI 
u 
co<!uuu 
z>~ 


1 2019 


2A 
4 
18 [ 
1 Y 


NC 
5 
17 [ 
NC 


2B 
6 
16 [ 
3C 


NC 
15 
NC 


2C 
14 
3B 


9 
10 11 12 1J 


>-ou>-<! 
NZZ("')("') 


'" 


logic symbol t 


1A 
(1) 
& 


18 
(2) 


1e 
(1JI 


2A 
(J) 


28 
14) 


2C 
151 


JA 
191 


J8 
(101 


111) 


t This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for D, J. and N packa~es. 


1A===t=)r- 
18 
1Y 
1C 
2A===t=)r- 
28 
2Y 
2C 


3A~ 
38 
3Y 
3C 


PRODUCTION DATA documents 
contain 
information 
current 
as of publication 
date. 
Products 
conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily 
include testing of all parameters. 
TEXAS .• 
INSTRUMENTS 


II 


SN54ALS12A, 
SN74ALS12A 
TRIPLE 3·INPUT POSITIVE·NAND 
GATES WITH OPEN·COLLECTOR OUTPUTS 


absoluta 
maximum 
ratings 
over operating 
frea-air temperature 
ranga (unless otharwise 
noted) 


Supply voltage. 
VCC . 


Input voltage. 
Off-state 
output 
voltage 
. 


Operating 
free-air temperature 
range: 
SN54ALS12A 
.. 


SN74ALS12A 


7V 
7V 
7V 
-55°C 
to 125°C 
. . . . . .. 
O°C to 70°C 
. . . . . . . . . . . . . . . . . . . . . . . .. 
- 65°C 
to 150°C 


B 


SN54ALS12A 
SN74ALS12A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


SN54ALS12A 
SN74ALS12A 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
- 18 mA 
-1.5 
-1.5 
V 


IOH 
Vee 
- 
4.5 V. 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
- 
4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
~ 4.5 V. 
10L ~ 8 mA 
V 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vee 
~ 5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


leeH 
VCC - 
5.5 V. 
VI - 
0 V 
0.32 
0.6 
0.32 
0.6 
mA 


leeL 
VCC - 
5.5 V. 
VI - 
4.5 V 
1.2 
2.2 
1.2 
2.2 
mA 


VCC ~ 4.5 V to 5.5 V. 


CL = 50 pF. 


PARAMETER 
FROM 
TO 
ilL = 2 kQ. 


UNIT 
IINPUT) 
(OUTPUT) 
TA = MIN to M'IX 


SN54ALS12A 
SN74ALS12A 


MIN 
MAX 
MIN 
MAX 


tpLH 
Any 
Y 
23 
59 
23 
54 
ns 


tpHL 
Any 
Y 
5 
26 
5 
18 
ns 


TEXAS 
.• 
INSTRUMENTS 


SN54ALS15A, 
SN74ALS15A 
TRIPLE 3·INPUT POSITIVE·AND GATES WITH OPEN·COLLECTOR OUTPUTS 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages. 
Ceramic 
Chip Carriers. 


and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain three independent 3-input 
AND gates with open-collector outputs. These gates 
perform 
the 
Boolean functions 
Y 
= 
A·B·C 
or 


Y = A +B+C in positive logic. The open-collector 


outputs 
require 
pull-up 
resistors 
to perform 
correctly. 
They may be connected to other open-collector out- 
puts to implement active-low wired-OR or active-high 
wired-AND 
functions. 
Open-collector devices are 


often used to generate higher VOH levels. 


The SN54ALS15A is characterized for operation over 
the full military temperature range of 
- 55°C 
to 
125°C. 
The 
SN74ALS15A 
is 
characterized 
for 


operation from OoC to 70°C. 


INPUTS 
OUTPUT 
A 
8 
C 
Y 


H 
H 
H 
H 
L 
X 
X 
L 


X 
L 
X 
L 


X 
X 
L 
L 


logic symbolt 


lA 
(1) 
& 


18 (21 
Q 
(121 tv 


lC 
(13) 


2A (31 


28 
(4) 
(61 2V 
2C (5) 


3A (9) 


38 
(10) 
(81 3V 
3C (11) 


t This 
symbol 
is 
in 
accordance 
with 
ANSIIIEEE 
Std 
91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for D, J, and N packages. 


SN54ALS15A 
J PACKAGE 
SN74ALS15A 
0 ORN PACKAGE 


(TOPVIEW) 


1A 
1 U14 
VCC 
1B 
2 
13 
1C 
2A 
3 
12 
1Y 


2B 
4 
l' 
3C 
2C 
5 
10 
38 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


SN54ALS15A ... 
FKPACKAGE 
(TOPVIEWI 


u 
al <t U 
UU 
Z>~ 


1 2019 


2A 
4 
18 
lY 
NC 
5 
17 
NC 
2B 
6 
16 
3C 
NC 
7 
15 
NC 
2C 
8 
14 
3B 
9 1011 1213 


>-OU>-<t 
N22MM 
l:> 


NC - 
No internal 
connection 


1A=D- 
18 
IV 
lC 


2A=D- 
28 
2Y 
2C 


3A=D- 
38 
3Y 
3C 


PRODUCTION DATA documents contain inform'lion 
current IS of public'lion 
datI. Products conform 
to specifieltions 
per the terms of Texas Instruments 


st.nderd warranty. 
Production processing does not 


nec8ssirily 
include testing of .11 parameters. 
TEXAS 
• 
INSTRUMENTS 


II 


SN54ALS15A, 
SN74ALS15A 
TRIPLE 3·INPUT POSITIVE·AND 
GATES WITH OPEN·COLLECTOR OUTPUTS 


7V 
7V 
7V 
-55·C 
to 125·C 
. . .. .. o·c to 70·C 
-65·C 
to 150·C 


Supply voltage, 
VCC . . 
. 
. 
Input voltage. 
. . . . . . . . .. 
. 
. 
Off-state 
output 
voltage. 
. . . . . . . . . . . . . . . . 
. 
. 


Operating 
free-air temperature 
range: 
SN54ALS 15A .......................•.. 
SN74ALS15A 


SN54ALS15A 
SN74ALS15A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply vO~8g. 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·ktvel input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output Yoltage 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


SN54ALS15A 
SN74ALS15A 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
Vee 
- 
4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VOL 
Vee = 4.5 V. 
IOL ~ 4 mA 
0.25 
0.4 
0.25 
0.4 


Vee = 4.5 V. 
IOL ~ 8 mA 
V 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee = 5.5 V, 
VI ~ 2.7 V 
20 
20 
~A 


IlL 
Vee = 5.5 V. 
VI = 0.4 V 
-0.1 
-0.1 
mA 


leeH 
Vee 
~ 5.5 V. 
VI = 4.5 V 
1 
1.8 
1 
1.8 
mA 


leeL 
Vee 
- 
5.5 V. 
VI ~ OV 
1.66 
3 
1.66 
3 
mA 


Vce 
- 
4.5 V to 5.5 V 


eL = 50 pF 


FROM 
TO 
RL = 2 kCl 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN 10 MAX 


SN54ALS15A 
SN74ALS15A 


MIN 
MAX 
MIN 
MAX 


IpLH 
Any 
Y 
20 
59 
20 
45 
ns 


IpHL 
Any 
Y 
6 
25 
6 
20 
ns 


TEXAS • 
INSTRUMENTS 


SN54ALS20A. SN54AS20. SN74ALS20A. 
SN74AS20 
DUAL 4·INPUT POSITIVE·NAND GATES 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300·mil 
DIPs 


SN54ALS20A. 
SN54AS20 
... 
J PACKAGE 
SN74ALS20A. 
SN74AS20 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1 U14 


2 
13 


3 
12 


4 
11 
5 
10 
6 
9 


7 
8 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


1A 
16 
NC 
1C 
10 
1V 
GNO 


description 


These devices contain two independent 4-input 
NAND 
gates. 
They 
perform 
the 
Boolean 
functionsY 
= A.B.e·DorY 
= A+B+C+Din 
positive 
logic. 


The 
SN54ALS20A 
and 
SN54AS20 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55 °e to 
125°e. 
The 
SN74ALS20A 
and SN74AS20 
are characterized 
for operation 
from ooe 
to 70oe. 


SN54ALS20A. 
SN54AS20 
... 
FK PACKAGE 


(TOP VIEW) 


U 
cc«uuo 
Z>N 


1 2019 


NC 
4 
18 
NC 
5 
17 
lC 
6 
16 
NC 
7 
15 


10 
8 
14 


9 
1011 
12 13 


>- OU 
>- « 
ZZ NN 
l:> 


INPUTS 
OUTPUT 


A 
B 
C 
0 
V 


H 
H 
H 
H 
L 


L 
X 
X 
X 
H 


X 
L 
X 
X 
H 


X 
X 
L 
X 
H 


X 
X 
X 
L 
H 


logic 
symbolt 


lA 
11) 
& 


lB 
(ZI 


lC 
14) 


10 
15) 


2A 
19) 


ZB 
1101 


2C 
(121 


20 
(131 


lA~ 
~~ 
1V 


10 


2A~ 
2B 
2V 
2C 
20 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
lEe Publication 617-12. 


Pin numbers shown 
are for 0, J, and N packages. 


PRODUCTION DATA documents 
contain 
information 
current 
IS of publication 
dlte. 
Products 
conform to 
specificltions 
per the terms of rens 
Instruments 
=:~::~~i~8{~:I~t,1~ 
~~:~~~Ii:fn 
~IO::~:~:t:~~S 
not 
TEXAS 
~ 
INSTRUMENTS 


SN54ALS20A. 
SN74ALS20A 
DUAL 4·INPUT POSITIVE·NAND GATES 


Supply voltage, Vcc . . . . 
. 
. 
Input voltage 
. 
. 
Operating free-air temperature 
range: 
SN54ALS20A 
SN74ALS20A 


........... 
7 V 
7V 
-55°C 
to 125°C 
... 
O°Ct070°C 
-65°C 
to 150°C 


B 


SN54ALS20A 
SN74ALS20A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
0.4 
0.4 
mA 


10L 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical 
characteristics 
over 
recommended 
operating-tree-air 
temperature 
range 
(unless 
otherwise 


noted) 


SN54ALS20A 
SN74ALS20A 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
11~-18mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 
10H ~ 
-0.4 
mA 
Vec-2 
VCC-2 
V 


Vee 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
Vee 
~ 4.5 V, 
10L ~ 8 mA 
0.35 
0.5 


II 
Vee = 5.5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10* 
Vee ~5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
0 V 
0.22 
0.4 
0.22 
0.4 
mA 


leeL 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
0.81 
1.5 
0.81 
1.5 
mA 


t All typical values are at Vec 
= 5 V, TA = 25°C. 


t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
5000, 
RL - 
5000, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 
'ALS20A 
SN54ALS20A 
SN74ALS20A 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
Any 
Y 
7 
1 
18 
3 
11 


Any 
Y 
6 
1 
15 
3 
10 


ns 
tpHL 


TEXAS ." 
INSTRUMENTS 


SN54AS20, 
SN74AS20 


DUAL 4·INPUT POSITIVE·NAND GATES 


Supply voltage, Vcc .. 
Input voltage 
., 


Operating free-air temperature 
range: 
SN54AS20 
SN74AS20 


7V 
7V 


-55°C 
to 125°C 


O°C to 70°C 
- 65°C to 150°C 


SN54AS20 
SN74AS20 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.8 
0.8 
V 


10H 
~igh·level output current 
-2 
-2 
mA 


10l 
Low-level output current 
20 
20 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°e 


electrical 
characteristics 
over recommended 
operating-free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS20 
SN74AS20 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
- 1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 
10H - 
-2 
mA 
Vcc -2 
Vcc -2 
V 


VOL 
Vee 
- 
4.5 V, 
10l 
= 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
= 
5.5 V" 
VI = 
7 V 
O. I 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 
2.7 V 
20 
20 
.A 


III 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10' 
Vee 
= 
5.5 V, 
Vo 
= 2.25 V 
-30 
- I 12 
-30 
- I 12 
mA 


leeH 
Vee 
- 
5.5 V, 
VI - 
0 V 
I 
1.6 
I 
1.6 
mA 


leel 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
5.4 
8.7 
5.4 
8.7 
mA 


t All typical values are at VCC = 5 V. TA 
= 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
- 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 


FROM 
TO 
Rl 
- 
500 ll, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS20 
SN74AS20 


MIN 
MAX 
MIN 
MAX 


tplH 
Any 
Y 
I 
5.5 
I 
5 


Any 
Y 
I 
5 
I 
4.5 


ns 


tpHl 


TEXAS "!1 
INSTRUMENTS 


II 


SN54ALS21A, 
SN54AS21, 
SN74ALS21A, 
SN74AS21 
DUAL 4·INPUT POSITIVE·AND GATES 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Depe.,dable Texas Instruments 
Ouality and 
Reliability 


SN54AlS21A. 
SN54AS21 
... 
J PACKAGE 
SN74AlS21A. 
SN74AS21 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1A 
1 U14 
VCC 
lB 
2 
13 
20 


NC 
3 
12 
2C 


1C 
11 
NC 


10 
5 
10 
2B 


lY 
6 
9 
2A 


GNO 
7 
8 
2Y 


description 


These devices contain two independent 4-input 
AND gates. They perform the 300lean functions 


Y = A.B.e.D 
or Y 
A + B+ e + 0 in positive 
logic. 


The 
SN54ALS21A 
and 
SN54AS21 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS21 A and SN74AS21 
are characterized 
for operation 
from ooe 
to 70°C. 


SN54AlS21A.SN54AS21 
... 
FK PACKAGE 


(TOP VIEWI 


U 
<D « u 
uo 
z>'" 


1 2019 


NC 
4 
18 
2C 


NC 
5 
17 
NC 


lC 
6 
16 
NC 


NC 
7 
15 
NC 


10 
8 
14 
2B 


9 
1011 
1213 
>- ou>-« 
z z"'''' 
t? 


INPUTS 
OUTPUT 


A 
8 
C 
0 
Y 


H 
H 
H 
H 
H 


l 
X 
X 
X 
l 


X 
l 
X 
X 
l 


X 
X 
L 
X 
l 


X 
X 
X 
L 
L 


logic 
symbol t 


lA 
(1) 
& 


18 
121 


lC 
(4) 


10 
(5) 


2A 
191 


28 
1101 


2C 
1121 


20 


(13) 


1A~ 
18 
lY 
lC 
10 


1A~ 
28 
2Y 
2C 
20 


t This symbol 
is in accordance 
with 
ANSlI1EEE Std 91-1984 


and lEe Publication 617-12. 


Pin numbers shown are for 0, J. and N packages. 


PRODUCTION DATA documents contain information 
current 
8S of publication 
date. Products 
conform to 


specifications 
per the 
terms 
of Texas 
Instruments 
~~~~::~~i~at::1~7i 
~:::i~~ti:fn:llo::~:~:t::s~snot 
TEXAS 
~ 
INSTRUMENTS 


fI 


SN54ALS21A. 
SN74ALS21A 
DUAL 4·INPUT POSITIVE·AND GATES 


7V 
7 V 


-55°e 
to 125°e 
ooe to 700e 


-65°e 
to 1500e 


Supply voltage, 
Vee 
. 


Input voltage 
Operating free-air temperature 
range: 
SN54ALS21 A 
SN74ALS21A 


» 
r- 
en 
I»;:, 
C. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
» 
noted) 
en 
Q..• 
(") 
C;:;: 
(/) 


SN54ALS21 A 
SN74ALS21A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10L 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


PARAMETER 
TEST CONDITIONS 
SN54ALS21A 
SN74A(S21A 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
18 mA 
-1.5 
-1.5 
V 


VOH 
Vee 
~ 4.5 V to 5.5 V, 
10H ~ 
-0.4 
mA 
Vee-2 
Vee-2 
V 


Vee 
- 
4.5 V. 
10L ~ 4 mA 
0.25 
0.4 
0.25 
0.4' 


VOL 
Vee 
- 
4.5 V, 
10L - 
8 mA 
V 


0.35 
0.5 


II 
Vee 
~ 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V, 
VI = 2.7V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


101 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
~ 5.5 V, 
VI = 4.5 V 
0.85 
1.4 
0.85 
1.4 
mA 


leCL 
Vee 
~ 5.5 V, 
VI = 0 V 
1.4 
2.3 
1.4 
2.3 
mA 


tAli typical values are at VCC = 5 V, TA 
= 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS- 


Vcc 
- 
5V, 
Vec 
- 
4.5 V to 5.5 V 


CL - 
50 pf, 
CL - 
50 pf, 


fROM 
TO 
RL - 
500 n, 
RL - 
500 n, 
PARAMETER 
UNIT 
IINPUT} 
10UTPUT} 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS21A 
SN54ALS21A 
SN74ALS21A 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
Any 
8.3 
4 
18 
4 
15 
ns 
Y 
tpHL 
6.5 
2 
12 
2 
10 
ns 


TEXAS '1!1 
INSTRUMENTS 


SN54AS21. 
SN74AS21 


DUAL 4·INPUT POSITIVE·AND GATES 


Supply voltage, VCC . 
Input voltage 
Operating free-air temperature 
range: 
SN54AS21 
SN74AS21 


7V 
7V 
-55°C 
to 125°C 
o °C to 70°C 
-65°C 
to 150°C 


SN54AS21 
SN74AS21 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
-2 
mA 


IOl 
Low-level output current 
20 
20 
mA 
TA 
Operating free-air temperature 
- 55 
125 
0 
70 
'c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS21 
SN74AS21 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC = 4.5 V, 
I) = -18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 V to 5.5 V, 
IOH - 
-2 
mA 
VCC-2 
VCC-2 
V 


VOL 
VCC - 
4.5 V, 
IOl 
- 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


11 
VCC - 
5.S V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI=2.7V 
20 
20 
~A 


III 
VCC = 5.5 V, 
VI = 0.4 V 
-0.5 
-0.5 
mA 


101 
VCC - 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC - 
5.5 V, 
VI - 
4.5 V 
2.9 
4.6 
2.9 
4.6 
mA 


ICCl 
VCC = 5.5 V. 
VI = 0 V 
7.4 
12 
7.4 
12 
mA 


tAil 
typical values are at VCC = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output. 10S' 


Vcc 
= 4.5 V 10 5.5 V, 


Cl 
= 50 pF, 


FROM 
TO 
Rl 
= 500 
Q, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN 10 MAX 


SN54AS21 
SN74AS21 


MIN 
MAX 
MIN 
MAX 


'plH 
Any 
Y 
1 
6.5 
1 
6 
ns 


tpHl 
Any 
Y 
1 
6.5 
1 
6 
ns 


TEXAS '1!1 


INSTRUMENTS 


• 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain two independent 
4-input 
NAND 
gates. 
They 
perform 
the 
Boolean 
functionsY 
= A·B·e·DorY 
= A+B+C+Oin 
positive logic. The open-collector 
outputs require 
pull-up resistors to perform correctly. 
They may 
be connected 
to other open-collector 
outputs to 
implement 
active-low 
wired-OR 
or active-high 
wired-AND functions. 
Open-collector devices are 
often 
used to generate 
higher VOH levels. 


The SN54ALS22B 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55 °e 
to 
125°e. 
The 
SN74ALS22B 
is 
characterized 
for operation 
from ooe 
to 70oe. 


INPUTS 
OUTPUT 


A 
8 
C 
0 
V 


H 
H 
H 
H 
L 


L 
X 
X 
X 
H 


X 
L 
X 
X 
H 


X 
X 
L 
X 
H 


X 
X 
X 
L 
H 


logic 
symbolt 


1A 
111 


18 
121 


1C 
141 


10 
151 


2A 
191 


28 
1101 


2C 
1121 


20 
1131 


t This symbol is in accordance with ANSI/IEEE Std 91·1984 
and 
lEe Publication 617-12. 


Pin numbers shown are for D. J, and N packages. 


SN54ALS22B, 
SN74ALS22B 
DUAL 4·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 
MARCH 1984-REVISEO MAY '986 


SN54ALS228. 
. J PACKAGE 
SN74ALS228 
... 
0 OR N PACKAGE 


ITOP VIEWI 


1A 
1 Ul. 
VCC 
18 
2 
13 
2D 


NC 
3 
12 
2C 


1C 
• 
11 
NC 


1D 
5 
10 
28 


1V 
6 
9 
2A 


GND 
7 
8 
2V 


SN54ALS228 
... 
FK PACKAGE 


ITOP VIEWI 
u 
al « U 
UO 
Z >N 


1 20'9 


NC 
• 
18 
2C 


NC 
5 
17 
2C 


1C 
6 
16 
NC 


NC 
15 
NC 


1D 
8 
I. 
28 


9 
10 11 12 13 


>-OU>-« 
ZZNN 
<:l 


1A~ 
'8 
'C 
1Y 


'0 


2A~ 
28 
2V 
2C 
20 


PRODUCTION 
DATA documents 
contain 
information 
current 
as of publication 
date. Products 
conform 
to 
specifications 
per the 
terms 
of Texas 
Instruments 
~~~~::~~i~·{::1~1i 
~~:~~~ti:f 
!I~o::::~:t:ros~snot 
TEXAS -1!1 
INSTRUMENTS 


II 


SN54ALS22B. 
SN74ALS22B 
DUAL 4·INPUT 
POSITIVE·NAND 
GATES 
WITH OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating tree-air temperature range (unless otherwise noted) 


Supply voltage, VCC . 
. 
. 


Input voltage 
. 
. 


Off-state output voltage 
. 
Operating free-air temperature 
range: SN54ALS228 . 


SN74ALS228 


7V 
7V 
7V 


-55°C 
to 125°C 


. . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 


-65°C 
to 150°C 


SN54ALS22B 
SN74ALS22B 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
O.B 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


10L 
Low-level 
output current 
4 
8 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°e 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


SN54ALS22B 
SN74ALS22B 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vec 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
- 1.5 
V 


10H 
Vee 
- 
4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


Vee 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
= 4.5 V, 
10L = 8 mA 
0.35 
0.5 


II 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vec 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


leeH 
Vec 
- 
5.5 V, 
VI - 
0 V 
0.22 
0.4 
0.22 
0.4 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
0.8 
1.5 
0.8 
1.5 
mA 


vcc 
- 
5 V, 
VCC - 
4.5 V to 5.5 v, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
RL - 
2 kG, 
RL - 
2 kG, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS22B 
SN54ALS22B 
SN74ALS22B 


TYP 
MIN 
MAX 
MIN 
MAX 


IpLH 
Any 
Y 
35 
23 
65 
23 
45 


Any 
Y 
8 
4 
32 
4 
18 
ns 


tpHL 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS27, SN54AS27, SN74ALS27, SN74AS27 


TRIPLE 3·INPUT POSITIVE·NOR GATES 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages. 
Ceramic 
Chip 
Carriers. 


and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


SN54AlS27. SN54AS27 
J PACKAGE 


SN74AlS27. SN74AS27 
D OR N PACKAGE 
(TOPVIEW) 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 


7 
8 


VCC 
1C 


1V 
3C 
3B 


3A 
3V 


1A 
1B 
2A 
2B 
2C 
2V 
GND 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


description 


These 
devices 
contain 
three 
independent 
3-input 
NOR gates. 
They 
perform 
the 
Boolean 
functions 
V = A+B+C 
or V = "·B·e in positive logic. 


The SN54ALS27 
and SN54AS27 
are characterized 


for operation 
over the full military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74ALS27 
and 
SN74AS27 
are characterized for operation from 0 °C 


to 70°C. 


SN54AlS27. SN54AS27 . . . FK PACKAGE 
(TOPVIEW) 
u 
ttl «u 
uu 
~Z 
>~ 


2 
1 2019 


2A 
4 
18 
1V 


NC 
5 
17 
NC 


2B 
6 
16 
3C 
NC 
7 
15 
NC 
2C 
8 
14 
3B 


9 10 111213 
>-ou>-« 
NZZMM 


t? 


INPUTS 
OUTPUT 
A 
B 
C 
V 


H 
X 
X 
l 


X 
H 
X 
l 


X 
X 
H 
l 
l 
l 
l 
H 


logic 
symbolt 


1A 
11) 


1e 
(z) 


1C 
1131 


ZA~ 
ze 
(4) 


1A===Dr- 
1B 
1V 
1C 
2A===Dr- 
2B 
2V 


2C 


(51 


3A 
191 


38 
(10) 


3C 
111) 
3A===Dr- 
3B 
3V 


3C 


t This symbol 
is in accordance 
with 
ANSI/IEEE $td 
91- 1984 
and 
lEe 


Publication 
61 7 -1 2. 


Pin numbers 
shown 
are for D. J. and N packages. 


PRODUCTION 
DATA documents 
contain 
information 


current 
II of publiC8tion date. Products conform 


to lpICme.tiOIll 
per tM terms of TexIS Instruments 


st.nd.rd 
w'lTInty. Production processing does not 


ntees$lrily 
include testing of all per.meters. 
TEXAS -1!1 
INSTRUMENTS 


SN54ALS27. 
SN74ALS27 
TRIPLE 3·INPUT POSITIVE·NOR GATES 


................... 
7V 


. •............. 
7V 


. ....•....... 
- 55°C to 125°C 


. .. 
, 
, 
0°C~70oe 


.................. 
, 
, 
- 65°C 
to 150°C 


Supply voltage. Vec 
. . . . 
. 
. 
Input voltage 
. . . . . . 
. 
. 


Operating free-air temperature 
range: SN54ALS27 
, .. 


SN74ALS27 


SN54ALS27 
SN74ALS27 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input Yottage 
2 
2 
V 


VIL 
Low-level 
input Yoltage 
0.7 
0.8 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10L 
Low-level 
output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 
» 
r- 
en 


Ql 
&. 
electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted) 
» 
en 
(") 
:;" 
(") 
C;;" 
en 


SN54ALS27 
SN74ALS27 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vcc 
- 
4.5 V. 
II - 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vcc 
- 
4.5 V to 5.5 V. 
10H - 
0.4mA 
Vcc 
2 
Vcc 
2 
V 


Vcc 
~ 4.5 V. 
10L ~ 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vcc 
- 
4.5 V. 
10L - 
8 mA 
V 
0.35 
0.5 


II 
Vcc 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vcc 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vcc 
~ 5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10* 
Vcc 
- 
5.5 V. 
Vo 
- 
2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICCH 
Vcc 
- 
5.5 V. 
VI - 
OV 
0.97 
1.8 
0.97 
1.8 
mA 


ICCL 
Vcc 
- 
5.5 V. 
VI - 
4.5 V 
2 
4 
2 
4 
mA 


Vcc 
- 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL = 500 
Q. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
TA ~ MIN to MAX 


SN54ALS27 
SN74ALS27 


MIN 
MAX 
MIN 
MAX 


tPLH 
Any 
Y 
4 
26 
4 
15 
ns 


tPHL 
Any 
Y 
1 
11 
3 
9 
ns 


TEXAS -I!} 
INSTRUMENTS 


SN54AS27. 
SN74AS27 


TRIPLE 3·INPUT POSITIVE·NOR GATES 


Supply voltage. VCC ... 
Input voltage 
Operating free-air temperature 
range: SN54AS27 
SN74AS27 
. 


...... 
7V 
. ..... 
7V 


.. 
-55°CtoI25°C 


............... 
OOCto70°C 
. . -65°Cto 
150°C 


SN54AS27 
SN74AS27 


NOM 


UNIT 
MIN 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
-2 
mA 


10L 
Low-level 
output current 
20 
20 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


II).•.. 
":; 
CJ•.. 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
C3 
C/) 
<C 
"Cc: 
CO 
C/) 
...J 
<C 


PARAMETER 
TEST CONDITIONS 
SN54AS27 
SN74AS27 
UNIT 


MIN 
TYPI 
MAX 
MIN 
TYPI 
MAX 


VIK 
Vee 
- 
4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V 10 5.5 V. 
10H - 
-2 
mA 
Vee-2 
Vee-2 
V 


VOL 
Vee 
- 
4.5 V, 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
~ 5.5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI-2.7V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


lOt 
Vee 
= 5.5 V, 
Vo 
= 2.25 
V 
-30 
- 1 12 
-30 
- 1 12 
mA 


leeH 
Vee 
- 
5.5 V, 
VI = 0 V 
4 
6.4 
4 
6.4 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
10.6 
17.1 
10.6 
17.1 
mA 


Vee 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 500 Q, 
PARAMETER 
UNIT 
(INPUT) 
10UTPUT) 
TA ~ MIN 10 MAX 


SN54AS27 
SN74AS27 


MIN 
MAX 
MIN 
MAX 


IpLH 
Any 
Y 
1 
6.5 
1 
5.5 
ns 


IpHL 
Any 
Y 
1 
5 
1 
4.5 
ns 


TEXAS -1.!1 
INSTRUMENTS 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain four independent 2-input 
NOR buffer 
gates. They perform 
the Boolean 


functions 
Y = A+B 
or Y = A·S 
in positive 


logic. 


The SN54ALS28A 
is characterized for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74ALS28A 
is 


characterized 
for operation from O°C to 70°C. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


logic symbolt 


lA 
IZ) 
>1[> 


18 
(3) 


2A 


(5) 


28 
(61 


3A 
181 


38 
19) 


4A 
(111 


48 
1121 


tThis symbol is in accordance with ANSI/IEEE Std 91·1984 
and 
lEe Publication 617-12. 
Pin numbers shown are for O. J. and N packages. 


SN54ALS28A, 
SN74ALS28A 


QUADRUPLE 2·INPUT PDSITIVE·NOR 
BUFFERS 


SN54ALS28A 
J PACKAGE 
SN74ALS28A 
0 OR N PACKAGE 


(TOP VIEW) 


1Y 
1 U,4 
VCC 
1A 
2 
13 
4Y 


1B 
3 
12 
4B 


2Y 
4 
11 
4A 


2A 
5 
10 
3Y 


2B 
6 
9 
3B 


GND 
7 
8 
3A 


SN54ALS28A 
... 
FK PACKAGE 


ITOP VIEW) 
u 
«>-UU>- 
Z><t 


1 2019 


1B 
4 
18 
4B 


NC 
5 
17 
NC 


2Y 
6 
16 
4A 


NC 
15 
NC 


2A 
,4 
3Y 


9 
1011 
1213 


1A~_"_1Y 
18~ 


2A~ 
28 
~ 
2Y 


3A~ 
38 ~ 
3Y 


4A~ 
48 ~ 
4Y 


PRODUCTION DATA documents contain information 
cunent 
•• of publiCition 
d,t •. Products 
conform 
to 


specifitltions 
per the terms of Teus 
Instruments 
::~:~~i~'r::I~'l~ 
~~:i:~ti:fn 
:liD::;:~:t::'~ 
not 
TEXAS -II 
INSTRUMENTS 


II 


II 


SN54ALS28A. 
SN74ALS28A 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 


Supply 
voltage, 
VCC 
. 


Input 
voltage 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS28A 
.. 


SN74ALS28A 
.. 


7V 
7V 


-55°C 
to 
125°C 


. •..•..•.... 
O°C 
to 
70°C 


-65°C 
to 
150°C 


SN54ALS28A 
SN74ALS28A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input voltage 
2 
2 
v 


VIL 
Low-level 
input voltage 
0.7 
0.8 
v 


IOH 
High-level 
output current 
-1 
-2.6 
mA 


IOL 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS28A 
SN74ALS28A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


Vcc 
~ 4.5 V to 5.5 V. 
IOH ~ 
-0.4 
mA 
Vcc-2 
Vcc-2 


VOH 
Vcc 
- 
4.5 V, 
10H - 
-1 
mA 
2.4 
3.3 
V 


Vcc 
- 
4.5 V. 
10H - 
2.6 mA 
2.4 
3.3 


Vcc 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vcc 
~ 4.5 V, 
10L ~ 24 mA 
0.35 
0.5 


II 
Vcc 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vcc 
~ 5.5 V, 
VI ~ 2.7 V 
20 
20 
"A 
IlL 
Vcc 
= 5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10' 
Vcc 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
Vcc 
- 
5.5 V, 
VI - 
0 V 
1.7 
2.8 
1.7 
2.8 
mA 


ICCL 
Vcc 
- 
5.5 V, 
VI - 
4.5 V 
5.6 
9 
5.6 
9 
mA 


t All typical values are at VCC 
= 5 V. TA = 
25°C. 


tThe 
output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates 
one 
half 
of the 
true 
short-circuit 
output 
current, 
10S. 


Vce 
- 
5 V. 
Vec 
- 
4.5 V to 5.5 V, 


CL - 
50 pF. 
eL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
RL - 
500 n. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUTI 
TA - 
25°e 
TA - 
MIN to MAX 


'ALS28A 
SN54ALS28A 
SN74ALS28A 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
A or B 
Y 
4 
1 
16 
2 
8 


A or B 
Y 
4 
1 
10 
2 
7 
ns 


tPHL 


TEXAS 
.• 
INSTRUMENTS 


SN54ALS30A, 
SN54AS30, 
SN74ALS30A. 
SN74AS30 
8·INPUT POSITIVE·NAND GATES 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages. 
Ceramic 
Chip Carriers. 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


SN54AlS30A. SN54AS30 
J PACKAGE 
SN74AlS30A. SN74AS30 
D ORN PACKAGE 


ITOPVIEWI 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


A 
1 U14 
VCC 
B 
2 
13 
NC 
C 
3 
12 
H 
D 
4 
11 
G 
E 
5 
10 
NC 
F 
6 
9 
NC 
GND 
7 
8 
Y 


description 


These devices contain a single 8-input NAND gate 
and 
perform 
the 
following 
Boolean functions 
in 


positive 
logic: 


SN54AlS30A. SN54AS30 ... 
FK PACKAGE 


(TOPVIEW) 


U 
U uu 
ro<tz>z 


Y = A·B·C·D·E·F·G·H 
OR 


Y = A+B+C+O+E+F+G+H 


The SN54AlS30A 
and SN54AS30 are characterized 
for operation over the full military temperature range 
of 
- 55°C 
to 
125°C. 
The 
SN74AlS30A 
and 
SN74AS30 are characterized for operation from ooC 
to 70°C. 


1 2019 


C 
4 
18 
H 
NC 
5 
17 
NC 
D 
6 
16 
G 
NC 
7 
15 
NC 
E 
8 
14 
NC 
9 10 111213 


OU 
>- U 
Z 
Z 
Z 
.., 


NC ~ No internal 
connection 


OUTPUT 
INPUTSA THRUH 
Y 


All inputs H 
l 


One or more inputs l 
H 


logic symbol t 


A 
(1) 
.. 


8 
(2) 


C 
(3) 


0 
(41 
(8) 


151 
y 


(6) 


G 
(11) 


H 1121 


t This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for 
D, J. and N packages. 


PRODUCTION DATA documents contain information 
current 
IS of publication 
date. 
Products 
conform 
to specifications 
per the terms of Texas Instruments 


standard 
warranty. 
Production 
processing 
does not 
necessarily 
include testing of all parameters. 
TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS30A. 
SN74ALS30A 
a·INPUT POSITIVE·NAND GATES 


absolute 
maximum 
ratings 
over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. VCC .... 
Input voltage 
.. 


Operating free-air temperature range: SN54ALS30A. 
SN74ALS30A 


.7V 


.7V 
. 
-55°Cto125°C 
. .. OOCto70oC 


.. -65°Cto 
150°C 


SN54ALS30A 
SN74ALS30A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-ktvel output current 
-0.4 
-0.4 
mA 


'OL 
Low-level 
output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°c 


SN54ALS30A 
SN74ALS30A 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC ~ 4.5 V, 
II = - 18 mA 
-1.5 
-1.5 
V 


VOH 
VCC ~ 4.5 V to 5.5 V. 
10H = -O.4mA 
VCC-2 
VCC-2 
V 


VCC - 
4.5 V. 
10L ~ 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
VCC ~ 4.5 V. 
10L ~ 8 mA 
V 
0.35 
0.5 


II 
VCC ~ 5.5 V. 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
VCC ~ 5.5 V, 
VI ~ 2.7V 
20 
20 
~A 


IlL 
VCC - 
5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10* 
VCC - 
5.5 V. 
Vo 
- 
2.25 
V 
-30 
- 1 12 
-30 
-112 
mA 


ICCH 
VCC = 5.5 V, 
VI ~ 0 V 
0.22 
0.36 
0.22 
0.36 
mA 


ICCL 
VCC = 5.5 V. 
VI ~ 4.5 V 
0.54 
0.9 
0.54 
0.9 
mA 


Vcc 
= 4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL ~ 500 
Q. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
TA = MIN to MAX 


SN54ALS30A 
SN74ALS30A 


MIN 
MAX 
MIN 
MAX 


tpLH 
Any 
y 
3 
15 
3 
10 
ns 


tpHL 
Any 
Y 
3 
15 
3 
12 
ns 


TEXAS -II} 
INSTRUMENTS 


SN54AS30, 
SN74AS30 
a·INPUT POSITIVE·NAND GATES 


....... 
7V 
........... 
7V 
. . - 55°C 
to 1 25°C 
. . ooC to 70°C 
.. 
-65°Cto 
150°C 


Supply voltage, VCC 
Input voltage 
. . 
. 
. 
Operating free-air temperature 
range: SN54AS30 
. 
SN74AS30 
. . . . . . . . . . . 
. 
. 


SN54AS30 
SN74AS30 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High·level output current 
-2 
-2 
mA 


10L 
Low-level 
output current 
20 
20 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°C 


PARAMETER 
TEST CONDITIONS 
SN54AS30 
SN74AS30 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC ~ 4.5 V, 
II = - 18 mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 V to 5.5 V, 
IOH - 
-2 
mA 
VCC-2 
VCC-2 
V 


VOL 
VCC = 4.5 V, 
IOL = 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
VCC = 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC ~ 5.5 V, 
VI = 2.7 V 
20 
20 
~A 


IlL 
VCC - 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10* 
VCC ~ 5.5 V, 
Vo = 2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC ~ 5.5 V, 
VI ~ 0 V 
0.9 
1.5 
0.9 
1.5 
mA 


ICCL 
VCC - 
5.5 V, 
VI = 4.5 V 
3 
4.9 
3 
4.9 
mA 


Ul•.. 
·S 
(,).. 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
C3 
en« 
"C 
c:: 
nJ 
en 
...J« 


Vcc 
~ 4.5 V to 5.5 V, 


CL = 50 pF. 


FROM 
TO 
RL ~ 500 
Q, 
PARAMETER 
UNIT 
C1NPUTI 
(OUTPUT) 
TA ~ MIN to MAX 


SN54AS30 
SN74AS30 


MIN 
MAX 
MIN 
MAX 


tpLH 
Any 
Y 
1 
5.5 
1 
5 
ns 


tpHL 
Any 
Y 
1 
5 
1 
4.5 
ns 


TEXAS -1!1 
INSTRUMENTS 


• 


SN54ALS32. 
SN54AS32. 
SN74ALS32. 
SN74AS32 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54AlS32, 
SN54AS32 
... 
J PACKAGE 
SN74AlS32, 
SN74AS32 
... 
0 DR N PACKAGE 


IToP 
VIEWI 


1 U14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


1A 
1B 


1Y 
2A 
2B 
2Y 
GND 


VCC 
4B 


4A 


4Y 
3B 


3A 
3Y 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain four independent 2-input 
OR gates. They perform the Boolean functions 


Y = A+B 
or Y = "'oS in positive 
logic. 


The 
SN54ALS32 
and 
SN54AS32 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS32 
and SN74AS32 
are characterized 
for operation 
from ooe to 70°C. 


U 
co<l: U 
uco 
Z><t 


32 
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1Y 
18 
4A 
NC 
5 
17 
NC 


2A 
6 
16 
4Y 
NC 
7 
15 
NC 


2B 
8 
14 
3B 


9 10 11 1213 


>- OU>-<l: 
('oj 
ZZC"1C"') 
l? 


NC- No internal connection 


FUNCTION TABLE 


leach 
gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
H 


X 
H 
H 


l 
l 
L 


logic symbol t 


lA 
111 
;;>1 
1311y 
18 
121 


2A 
141 


151 
1612y 
2B 


3A 
(9) 


1101 
(8) 3Y 


3B 


4A 
(12) 


1131 
11114y 
48 


1A=D- 
lY 
lB 


2A=D- 
2Y 
2B 


3A=D- 
3Y 
3B 


4A=D- 
4Y 
4B 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617·12. 


Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents contain information 
current 
as of publication 
date. Products 
conform to 
specifications 
per the 
terms 
of Texas 
Instruments 
~~~~~:~~i~8t::I~~~ 
~~::i~~ti:fn 
:11~:~:~:t::s~s 
not 
TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS32, 
SN74ALS32 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 


Supply voltage, Vcc .. 
Input voltage 
... 


Operating 
free-air temperature 
range: 
SN54ALS32 
.. 
SN74ALS32 
.. 


7V 
7V 
-55°C 
to 125°C 


. .. 
O°C to 70°C 
-65°C 
to 150°C 


SN54ALS32 
SN74ALS32 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
mA 


10H 
High-level output current 
-04 
-04 
mA 


10L 
Low--Ievel output 
current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
SN54ALS32 
SN74ALS32 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II = -18 
mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
Vee-2 
Vee-2 
V 


VOL 
Vee 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
= 4.5 V, 
10L = 8 mA 
V 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI = 7 V 
O.t 
O.t 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


lot 
Vee 
= 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-t 
t2 
mA 


leeH 
Vee 
- 
5.5 V, 
VI = 4.5 V 
t.9 
4 
1.9 
4 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
0 V 
2.6 
4.9 
2.6 
4.9 
mA 


t All typical 
values are at VCC :: 5 V. TA = 25°C. 


t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


Vcc 
- 
5 V, 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
RL - 
5000, 
RL - 
5000, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS32 
SN54ALS32 
SN74ALS32 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
A or B 
Y 
8.8 
3 
la 
3 
14 
ns 


tpHL 
A or B 
Y 
6.8 
3 
16 
3 
12 
ns 


TEXAS .• 
INSTRUMENTS 


SN54AS32. 
SN74AS32 


QUADRUPLE 2·INPUT 
POSITIVE·OR GATES 


Supply voltage. 
Vee 
. 


Input voltage 
Operating 
free-air temperature 
range: 
SN54AS32 
SN74AS32 


7V 
7V 
-55°e 
to 125°e 


.. 
ooe to 700e 
- 65 °e to 150 °e 


SN54AS32 
SN74AS32 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input voltage 
2 
2 
v 


VIL 
Low-level 
input voltage 
0.8 
0.8 
mA 


10H 
High-level output current 
-2 
-2 
mA 


10L 
Low--level 
output current 
20 
20 
mA 


TA 
Operating 
free-air temperature 
- 55 
'25 
0 
70 
°e 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS32 
SN74AS32 


PARAMETER 
TEST CONDITIONS 
TYP' 
TYP' 
UNIT 


MIN 
MAX 
MIN 
MAX 
VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
10H- 
-2mA 
Vee-2 
Vee 
2 
v 


VOL 
Vee 
- 
4.5 V. 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


101 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
7.3 
12 
7.3 
12 
mA 


'eeL 
Vee 
- 
5.5 V. 
VI - 
0 V 
16.5 
26.6 
16.5 
26.6 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
i The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
50 ll. 
UNIT 
PARAMETER 
TA - 
MIN to MAX 
IINPUTI 
(OUTPUTI 


SN54AS32 
SN74AS32 


MIN 
MAX 
MIN 
MAX 


tPLH 
A or B 
Y 
1 
7.5 
1 
5.8 
ns 


tpHL 
A or 8 
Y 
1 
6.5 
1 
5.8 
ns 


TEXAS '1!1 
INSTRUMENTS 


fI 


• 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain four independent 2-input 
NOR buffer gates with open-collector 
outputs. 


Open-collector 
outputs 
require resistive pull-up 
to perform logically but can deliver higher VOH 
levels and are commonly 
used in wired-AND 
applications. These devices perform the Boolean 
functions 
Y = A + B or Y = A·B 
in positive 
logic. 


The SN54ALS33A 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74ALS33A 
is 
characterized 
for operation from OOCto 70°C. 


INPUTS 
OUTPUT 


A 
8 
V 


H 
X 
L 


X 
H 
L 


L 
L 
H 


logic 
symbolt 


lA 
(21 
>1[> 


lB 
(3) 


2A 
(5) 


28 
(61 


3A 
IB) 


38 
191 


4A 
(111 


4B 
112) 


tThis symbol is in accordance with ANSI/IEEE Std 91·1984 
and 
lEe Publication 617·12. 
Pin numbers shown are for D. J. and N packages. 


SN54ALS33A. 
SN74ALS33A 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 
02661, 
APRIL 1982-REVISED 
MAY 
1986 


SN54ALS33A 
J PACKAGE 
SN74ALS33A 
0 OR N PACKAGE 


ITOP VIEWI 


lV 
1 U14 
VCC 
1A 
2 
13 
4V 
1B 
3 
12 
4B 
2Y 
4 
11 
4A 
2A 
5 
10 
3Y 
2B 
6 
9 
3B 
GND 
1 
8 
3A 


SN54ALS33A 
... 
FK PACKAGE 


(TOP VIEW) 
u 
«>-UU>-Z>". 


1 B 
4 


NC 
5 


2Y 
6 


NC 


2A 
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18 
11 


16 


15 


14 


PRODUCTION DATA documents contlin information 
current I'of publicltion 
dati. Products 
conform 
to 
specificltions 
plr the terms of TeXi. Instruments 
=:::~~i~'{::1~1i 
~~:~~~i:f 
:IIO::~:~:t::S~ 
not 
TEXAS -1!1 
INSTRUMENlS 


lA~ 
IV 
18~ 


2A~ 
28 ~ 
2V 


3A~ 
38 ~ 
3Y 


4A~ 
48 ~ 
4V 


fI 


II 


SN54ALS33A, 
SN74ALS33A 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating tree-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . 
Input voltage 
Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 
SN54ALS33A 
SN74ALS33A 


7V 


. .. 
... 
.. 
.. 
7 V 
........... 
7 V 
- 55°C 
to 125°C 
DOC to 7DoC 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 65°C 
to 
15DoC 


SN54ALS33A 
SN74ALS33A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


SN54ALS33A 
SN74ALS33A 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
Vee 
~ 4.5 V, 
VOH = 5.5 V 
0.1 
0.1 
mA 


Vec 
- 
4.5 V. 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vce 
- 
4.5 V. 
IOL - 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI ~ 2.7 V 
20 
20 
_A 


IlL 
Vee 
- 
5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


leeH 
Vee 
- 
5.5 V, 
VI - 
0 V 
1.7 
2.8 
1.7 
2.8 
mA 


leeL 
Vce 
- 
5.5 V. 
VI - 
4.5 V 
5.6 
9 
5.6 
9 
mA 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF, 
CL - 
50 pF. 


FROM 
TO 
RL - 
680 n. 
RL - 
680 n. 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
TA - 
25·C 
TA - 
MIN 10 MAX 


'ALS33A 
SN54ALS33A 
SN74ALS33A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


'pLH 
A or B 
Y 
18 
24 
10 
59 
10 
33 


'PHL 
A or 8 
Y 
7 
10 
2 
18 
2 
12 
ns 


TEXAS ~ 
INSTRUMENTS 


SN54ALS34. SN54AS34. SN74ALS34. SN74AS34 
HEX NONINVERTERS 


SNS4ALS34. 
SNS4AS34 
... 
J PACKAGE 
SN74ALS34. 
SN74AS34 
... 
0 DR N PACKAGE 


(TOP VIEW) 
• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 


1A 
1 V14 
VCC 


lY 
2 
13 
6A 


2A 
3 
12 
6Y 
2Y 
4 
11 
5A 
3A 
S 
10 
5Y 


3Y 
6 
9 
4A 
GND 
7 
8 
4Y 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
devices 
contain 
six 
independent 
noninverters. 
They 
perform 
the 
Boolean 


function 
Y = A. 
SNS4ALS34. 
SNS4AS34 
... 
FK PACKAGE 


(TOP VIEW) 
The 
SN 54ALS34 
and 
SN 54AS34 
are 


characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS34 
and SN74AS34 
are characterized 
for operation from ooe to 70°C. 


u 
r ..: u 
u..: 
z><O 


1 2019 


2A 
18 
6Y 


NC 
5 
17 
NC 


2Y 
6 
16 
5A 


NC 
7 
1S 
NC 


3A 
8 
14 
5Y 


9 10 111213 


>-OU>-« 
MZZo:;:tq- 


t9 


NC ~ No internal connection 


INPUT 
OUTPUT 


A 
Y 


H 
H 


L 
L 


logic symbol t 


lA 
(1) 
(2) 
lY 


2A 
(3) 
(4) 
2Y 


3A 
(S) 
(6) 
3Y 


4A 
(9) 
(8) 4Y 


SA 
Ill) 
(10) SY 


6A 
(13) 
(12) 6Y 


lA 
[> 
lY 


2A 
[> 
2Y 


3A 
[> 
3Y 


4A 
[> 
4Y 


SA 
[> 
SY 


6A 
[> 
6Y 


tThis symbol is in accordance with ANSI/IEEE Std 91·1984 
and 


lEe Publication 
617·12. 


Pin numbers shown are for D. J. and N packages. 


PRODUCTION 
DATA documents contain informltion 
current IS of publication date. Products conform 
to specific.tions 
per the terms of Tellas Instruments 


standard 
wlrr.nty. 
Production 
processing 
does not 
necessarily include testing of all parameters. 


TEXAS 
." 
INSTRUMENTS 


II 


SN54ALS34. SN74ALS34 
HEX NONINVERTERS 


7V 
7V 


-55°C 
to 125°C 
OOCto700C 


-65°Cto1500C 


Supply voltage, 
VCC . 


Input voltage 
Operating 
free-air temperature 
range: 
SN54ALS34. 
SN74ALS34 


~r- 
(J) 


Q)~C. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
~ 
noted) 
(J) 
(') 
::;"n 
c::;;"o 


SN54ALS34 
SN74ALS34 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply vo~ag. 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
Low·level input voltage 
0.7 
0.8 
V 


IOH 
High·level output current 
-0.4 
-0.4 
mA 


IOL 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 
II 


SN54ALS34 
SN74ALS34 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
1.2 
1 2 
V 


VOH 
Vce 
~ 4.5 V to 5.5 V, 
IOH ~ 
-0.4 
mA 
Vce-2 
Vee-2 
V 


Vce 
~ 4.5 V, 
IOL ~ 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Vee 
- 
4.5 V, 
10L - 
8 mA 
V 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
3.1 
5 
3.1 
5 
mA 


leeL 
Vee 
= 5.5 V, 
VI = 0 V 
5 
8 
5 
8 
mA 


tAli typical values are at Vec 
= 25°(. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


Vcc 
- 
5 V, 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
RL - 
50011, 
RL - 
50011, 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUTI 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS34 
SN54ALS34 
SN74ALS34 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
9.4 
4 
18 
4 
15 
A 
Y 
ns 
tpHL 
5 
1 
12 
1 
10 


TEXAS -1!1 
INSTRUMENTS 


SN54AS34. SN74AS34 
HEX NONINVERTERS 


Supply voltage, Vee 
.. 


Input voltage 
Operating free-air temperature 
range: 
SN54AS34 
SN74AS34 


7V 
7V 
- 55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54AS34 
SN74AS34 


MIN 
UNIT 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
Low·level 
input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
-2 
-2 
mA 


10L 
low-level 
output current 
20 
20 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
SN54AS34 
SN74AS34 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee = 4.5 V. 
II = -18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
10H = -2 
mA 
Vee-2 
Vee-2 
V 


VOL 
Vee 
- 
4.5 V. 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
~ 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI ~ 2.7V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10* 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee = 5.5 V. 
VI ~ 4.5 V 
7.4 
12 
7.4 
12 
mA 


leeL 
Vee 
~ 5.5 V. 
VI ~ 0 V 
21.3 
34.6 
21.3 
34.6 
mA 


tAli 
typical 
values 
are at VCC 
= 5 V. TA 
= 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current. 10S 


Vcc 
- 
4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL = 500 Q. 
PARAMETER 
:fA 
~ MIN to MAX 
UNIT 
lINPUTI 
(OUTPUT) 


SN54AS34 
SN74AS34 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
6.5 
1 
5.5 


A 
Y 
6 
ns 


tPHL 
1 
7 
1 


TEXAS ~ 
INSTRUMENTS 


II 


II 


SN54ALS35A. 
SN74ALS35A 
HEX NONINVERTERS 
WITH 
OPEN·COLLECTOR OUTPUTS 


• 
Noninverters 
with 
Open-Collector 
Outputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
devices 
contain 
six 
independent 
noninverters. 
They 
perform 
the 
Boolean 
functions 
Y = A. The open-collector 
outputs 
require pull-up 
resistors 
to perform 
correctly. 


They may be connected to other open-collector 
outputs 
to implement 
active-low 
wired-OR 
or 
active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. 


The SN54ALS35A 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74ALS35A 
is 
characterized 
for operation from 0 °C to 70°C. 


INPUT 
OUTPUT 


A 
Y 


H 
H 


L 
L 


SN54ALS35A 
J PACKAGE 
SN74ALS35A 
D OR N PACKAGE 


(TOP VIEW) 


,U'4 


2 
'3 


3 
12 


4 
" 
5 
10 
6 
9 
7 
8 


SN54ALS35A 
... 
FK PACKAGE 


(TOP VIEW) 


U 
>- <l: U 
U <l: 
z><O 


, 
20'9 
2A 
4 
'8 
BY 
NC 
5 
17 
NC 
2Y 
6 
'6 
5A 
NC 
7 
'5 
NC 
3A 
8 
'4 
5Y 


'0 
11 '2'3 


>-OU>-<l: 
MZZo;:tv 


<.? 


logic symbol t 


lA 
111 
I> 
Q 
121 1Y 


ZA 
131 
(41 2Y 


3A 
(5) 
(61 3Y 


4A 
191 
(8) 4Y 


SA 
(111 
11015y 


6A 
(13) 
11216y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 


Pin numbers shown are for D. J and N packages. 


lA 
[> 
lY 


2A 
C> 
2Y 


3A 
[> 
3Y 


4A 
[> 
4Y 


5A 
[> 
5Y 


6A 
[> 
6Y 


II 


PRODUCTION DATA documents 
contlin 
information 
current IS of publication 
date. Products 
conform 
to specifications 
per the terms of Tens Instrumenl$ 
standard warranty. 
Production processing does not 
necessarily 
include testing 
of all parameters. 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS35A. 
SN74ALS35A 
HEX NONINVERTERS WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, Vee . 
Input voltage 
Off-state 
output 
voltage 
Operating 
free-air temperature 
range: 


7V 
7V 
7V 
-55°e 
to 125°e 


ooe to 700e 


- 65 °e to 150 °e 


SN54ALS35A 
SN74ALS35A 
. 


Storage temperature 
range 


recommended operating conditions 
II 


SN54ALS35A 
SN74ALS35A 


MIN 
UNIT 
NOM 
MAX 
MIN 
NOM 
MAX 


vcc 
Supply vo~.g. 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
v 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
v 


VOH 
High-level output 
voltage 
5.5 
5.5 
v 


IOL 
Low-level output 
current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
SN54ALS35A 
SN74ALS35A 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC - 
4.5 v, 
II ~ 
- 18 mA 
- 1.2 
- 1.2 
v 


IOH 
VCC - 
4.5 v, 
VOH - 
5.5 v 
0.1 
0.1 
mA 


VCC ~ 4.5 V, 
IOL ~ 4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VCC - 
4.5 V, 
IOL ~ 8 mA 
V 


0.35 
0.5 


II 
VCC - 
5.5 v, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 v, 
VI - 
2.7 V 
20 
20 
~A 


IlL 
VCC = 5.5 v, 
V, = 0.4 V 
-0.1 
-0.1 
mA 


ICCH 
VCC - 
5.5 V, 
VI = 4.5 V 
2.7 
4.7 
2.7 
4.7 
mA 


ICCL 
VCC - 
5.5 V, 
VI - 
0 V 
4.1 
6.3 
4.1 
6.3 
mA 


VCC - 
5 v, 
VCC - 
4.5 V to 5.5 V 


CL - 
50 pF, 
CL - 
50 pF 


FROM 
TO 
RL - 
2 kll, 
RL - 
2 kll 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25·C 
TA 
- 
MIN to MAX 


'ALS35A 
SN54ALS35A 
SN74ALS35A 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
A 
34 
20 
60 
20 
50 
ns 
y 
'pHL 
9 
2 
'7 
2 
14 
ns 


TEXAS .." 
INSTRUMENTS 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices.contain 
four independent 2-input 
NAND buffer gates. They perform the Boolean 
functions 
Y = A-B 
or Y = A+B 
in positive 
logic. 


The SN54ALS37 A is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74ALS37A 
is 
charac~erized for operation from O°C to 70°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic 
symbol t 


'A 
111 
&[> 


'8 
121 


2A 
141 


28 
151 


3A 
(91 


38 
1101 


4A 
1'2) 


48 
1131 


t This symbol is in accordance with ANSI/IEEE Std 91 1984 and 


lEe Publication 617-12. 


Pin numbers shown are for D. J. and N packages. 


SN54ALS37A. 
SN74ALS37A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 


SN54ALS37A 
... 
J PACKAGE 
SN74ALS37A 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1A 
, U'4 
VCC 
1B 
2 
13 
4B 


1Y 
3 
'2 
4A 


2A 
4 
l' 
4Y 


2B 
5 
'0 
3B 


2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


SN54ALS37A 
... 
FK PACKAGE 


(TOP VIEW) 


U 
CD « 
U 
UCD 
Z>M 


1 20 19 


lY 
4 
1B 
4A 
NC 
5 
17 
NC 


2A 
6 
'6 
4Y 
NC 
7 
15 
NC 


2B 
1. 
3B 


9 
'011 
12 '3 


>- OU 
>-« 
N ZZ MM 
t:J 


NC- No internal connection 


'A===D- 
'Y 
,B 


2A 
===D-2Y 
2B 


3A 
===D-3Y 
3B 


4A==U-4Y 
4B 


PRODUCTION DATA documents 
contain 
information 
current 
as of publication 
date. 
Products 
conform 
to 
specifications 
per the terms of TeXIS Instruments 
~~~~~:~~i~·{::1~1i 
~~:~~~ti:r 
:llo::~:~:t:r~~s 
not 
TEXAS -1!1 
INSTRUMENTS 


fI 


SN54ALS37A, 
SN74ALS37A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 


Supply voltage, Vee .. 
Input voltage 
... 
Operating free-air temperature 
range: 
SN54ALS37A 
SN74ALS37A 


7V 
7V 


- 55 DC to 125 DC 


oDe to 700e 


-65°e 
to 1500e 


SN54ALS37A 
SN74ALS37A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-1 
-2.6 
mA 


10L 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


SN54ALS37A 
SN74ALS37A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ -18 mA 
-1.5 
- 1.5 
V 


Vee 
- 
4.5 V to 5.5 V. 
10H - 
0.4 mA 
Vcc 
2 
Vcc 
2 


VOH 
Vee 
~ 4.5 V. 
10H ~ -1 mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V. 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V. 
IOL - 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


101 
Vee ~5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
0 V 
0.86 
1.6 
0.86 
1.6 
mA 


leeL 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
4.8 
7.8 
4.8 
7.8 
mA 


t All typical values are at VCC = 5 V. TA = 25 ac. 
~ The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S' 


Vcc 
- 
5 V. 
Vec 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 IJ. 
RL - 
500 IJ. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS37A 
SN54ALS37A 
SN74ALS37A 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
A or 8 
Y 
4 
2 
17 
2 
8 


A or B 
Y 
5 
2 
10 
2 
7 
ns 


tpHL 


TEXAS 
." 
INSTRUMENTS 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain four independent 2-input 
NAND buffer gates with open-collector 
outputs. 
These 
NAND 
buffers 
perform 
the 
Boolean 
functions 
Y ; 
A·B 
or Y ; 
A + B in positive 
logic. The open-collector 
outputs require pull-up 
resistors 
to 
perform 
correctly. 
They 
may 
be 
connected 
to other 
open-collector 
outputs 
to 
implement 
active-low 
wired-OR 
or active-high 
wired-AND functions. Open-collector devices are 
often 
used to generate higher VOH levels. 


The SN54ALS38A 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74ALS38A 
is 
characterized 
for operation from ooC to 70°C. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic 
symbolt 


lA 
(11 
&1> 


18 
(Zl 


2A 
(41 


2B 
(51 


3A 
191 


3B 
(101 


4A 
(121 


4B 
(131 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 
Pin numbers shown are for 0, J, and N packages. 


SN54ALS38A, 
SN74ALS38A 
QUADRUPLE 2·INPUT POSITIVE·NAND 
BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 
02661, 
APRil 
1982-REVI$ED 
MAY 
1986 


SN54ALS38A 
... 
J PACKAGE 
SN74ALS38A. 
. 0 OR N PACKAGE 


ITOP VIEWI 


lA 
18 
lY 
2A 
28 
2Y 
GND 


1 V14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 


7 
8 


SN54ALS38A 
... 
FK PACKAGE 


(TOP VIEW) 
u 
fIl « 
U 
UfIl 
Z><t 


1 20 19 


lY 
4 
1B 
4A 


NC 
5 
17 
NC 


2A 
6 
16 
4Y 


NC 
7 
15 
NC 


28 
14 
38 


9 
1011 
12 13 


>- OU 
>-« 
N ZZ 
C"lC"l 
(;J 


NC- No internal connection 


PRODUCTION DATA documents 
contain 
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TEXAS • 
INSTRUMENTS 


1A==D- 
lY 
18 


2A 
==D-2Y 
28 


3A 
==D-3Y 
38 


4A 
==D-4Y 
48 


fI 


II 


SN54ALS38A. 
SN74ALS38A 
QUADRUPLE 2·INPUT POSITIVE·NAND 
BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, 
Vee 
. 


Input voltage 
Operating 
free-air temperature 
range: 
SN54ALS38A 
SN74ALS38A 


7V 
.......... 
7V 
-55°e 
to 125°e 
.. 
ooe to 700e 


-65°e 
to 1500e 


SN54ALS38A 
SN74ALS38A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


SN54ALS38A 
SN74ALS38A 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vec 
~ 4.5 V. 
11~-18mA 
-1.5 
-1.5 
V 


IOH 
Vee 
~ 4.5 V. 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


Vce 
- 
4.5 V. 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vce 
- 
4.5 V. 
IOL - 
24 mA 
0.35 
0.5 


II 
Vec 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vec 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


IlL 
VCC = 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


leeH 
Vce 
- 
5.5 V, 
VI - 
0 V 
0.86 
1.6 
0.86 
1.6 
mA 


leeL 
VCC - 
5.5 V, 
VI - 
4.5 V 
4.8 
7.8 
4.8 
7.8 
mA 


VCC - 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
680 n. 
RL - 
680 n. 
PARAMETER 
UNIT 
(INPUT) 
{OUTPUT) 
TA - 
25·C 
TA - 
MIN 10 MAX 


'ALS38A 
SN54ALS38A 
SN74ALS38A 


TYP 
MIN 
MAX 
MIN 
MAX 


IpLH 
A or B 
Y 
18 
10 
59 
10 
33 


IPHL 
A or 8 
Y 
7 
2 
18 
2 
12 
ns 


TEXAS • 
INSTRUMENTS 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain two independent 
4-input 
NAND buffer gates. They perform 
the Boolean 
functionsY 
= A.B.C.DorY 
= A+B+C+Din 
positive 
logic. 


The SN54ALS40A 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 
SN74ALS40A 
is 
characterized 
for operation 
from O°C to 70°C. 


INPUTS 
OUTPUT 


A 
B 
C 
D 
V 


H 
H 
H 
H 
L 


L 
X 
X 
X 
H 


X 
L 
X 
X 
H 


X 
X 
L 
X 
H 


X 
X 
X 
L 
H 


logic 
symbolt 


1A 
11} 
8o[> 


lB 
121 


lC 
141 


10 
IS} 


2A 
191 


2B 
1101 


2C 
1121 


20 
1131 


t This symbol is in accordance with ANSI/IEEE Std 91·1984 
and 
lEe Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


SN54ALS40A, 
SN74ALS40A 
DUAL 4·INPUT POSITIVE· NAND BUFFERS 


SN54ALS40A 
... 
J PACKAGE 
SN74ALS40A 
... 
D OR N PACKAGE 


ITOP VIEW) 


1A 
1B 
NC 
1C 


10 


1Y 
GNO 


1 \..)14 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


SN54ALS40A 
... 
FK PACKAGE 


{TOP VIEWI 
u 
'" 4: U 
UO 
Z>N 


1 
2019 


NC 
18 
2C 
NC 
17 
2C 
lC 
16 
NC 
NC 
15 
NC 


10 
14 
2B 


9 
1011 
'2 
13 
> OU 
>4: 
ZZ NN 
<:l 
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TEXAS "J1 
INSTRUMENTS 


1A3D- 
lB 
lC 
lV 


lD2A3D- 
2B 
2V 
2C 


2D 


II 


SN54ALS40A, 
SN74ALS40A 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 


Supply voltage, 
VCC ... 
Input voltage 
Operating 
free-air temperature 
range: 


7V 
7V 


-55°C 
to 125°C 
O°C to 70°C 
-65°C 
to 150°C 


SN54ALS40A 
SN74ALS40A 


SN54ALS40A 
SN74ALS40A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input 
voltage 
2 
2 
v 


VIL 
Low·level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
- 1 
-2.6 
mA 


10L 
Low·level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


SN54ALS40A 
SN74ALS40A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II ~ 
-18 
mA 
- 1.5 
-1.5 
V 


Vee 
~ 4.5 V to 5.5 v. 
10H ~ -0.4 
mA 
Vee -2 
Vee -2 


VOH 
Vee 
- 
4.5 V. 
10H - 
-1 mA 
2.4 
3.3 
v 


Vee 
- 
4.5 V. 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
v 


Vee 
= 4.5 V, 
10L = 24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 v 
20 
20 
"A 
IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
0.1 
0.1 
mA 


10' 
Vee 
= 5.5 V, 
Va 
~ 2.25 v 
-30 
- 112 
-30 
-112 
mA 


leeH 
Vee 
= 5.5 V, 
VI - 
0 v 
0.43 
0.8 
0.43 
0.8 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
2.4 
3.9 
2.4 
3.9 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
- 
5 V, 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
RL - 
500O, 
RL - 
500O, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 
'ALS40A 
SN54ALS40A 
SN74ALS40A 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
Any 
Y 
5 
2 
10 
2 
8 


Any 
Y 
5 
2 
10 
2 
7 
ns 


tpHL 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS74A, 
SN54AS74, 
SN74ALS74A, 
SN74AS74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 


0266', 
APRIL 1982 
- 
REVISED MAY 
1986 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 


Packages, 
Ceramic 
Chip 
Carriers, 
and 
Standard 


Plastic 
and 
Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


TYPICAL MAXIMUM 
TYPICAL POWER 


TYPE 
CLOCK FREQUENCY 
OISSIPATION 


ICL ~ 50 pFI 
PER FLIP-FLOP 


'AlS74A 
50 MHz 
6mW 


'AS74 
134 MHz 
26 mW 


These 
devices 
contain 
two 
independent 
D-type 
positive-edge· 


triggered 
flip-flops. 
A low 
level 
at the Preset 
or Clear 
inputs 
sets 


or resets 
the outputs 
regardless 
of the levels 
of the other 
inputs. 


When 
Preset 
and 
Clear 
are inactive 
Ihigh). 
data 
at the 
0 
input 


meeting 
the setup time requirements 
are transferred 
to the outputs 


on the 
positive-going 
edge 
of the 
clock 
pulse. 
Clock 
triggering 


occurs 
at a voltage 
level and is not directly 
related 
to the rise time 


of the 
clock 
pulse. 
Following 
the 
hold 
time 
interval. 
data 
at the 


o input 
may 
be 
changed 
without 
affecting 
the 
levels 
at 
the 


outputs. 


The SN54ALS74A 
and SN54AS74 
are characterized 
for operation 


over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 


SN74ALS74A 
and 
SN74AS74 
are characterized 
for 
operation 


from 
ooC 
to 
70°C. 


INPUTS 
OUTPUTS 


PRESET 
CLEAR 
CLOCK 
0 
Q 
Q 


l 
H 
X 
X 
H 
l 


H 
L 
X 
X 
l 
H 


l 
l 
X 
X 
H" 
H" 


H 
H 
t 
H 
H 
l 


H 
H 
t 
l 
l 
H 


H 
H 
l 
X 
Qo 
00 


* The output levels in this configuration 
are not guaranteed to meet the 


minimum levels for VOH if the lows at Preset and Clear are near VIL 
maximum. Furthermore, this configuration 
is nonstable; that is, it will 


not persist when either Preset or Clear returns to its inactive (high) level. 


SN54ALS74A. 
SN54AS74 
... 
J PACKAGE 
SN74ALS74A. 
SN74AS74 
... 
0 OR N PACKAGE 


ITOP VIEW) 


1CLA 
1 U14 
VCC 


10 
2 
13 
2CLA 


1CLK 
3 
12 
20 


1PAE 
4 
11 
2CLK 


10 
5 
10 
2PAE 


10 
6 
9 
20 


GNO 
7 
8 
20 


SN54ALS74A. 
SN54AS74 
... 
FK PACKAGE 


ITOP VIEW} 


I 
II: 
uj5 
o d u uu 
Z>N 


1ClK 


NC 


1PAE 


NC 
10 


3 
2 
1 2019 
4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 
10111213 


20 
NC 


2CLK 
NC 


2PAE 


10 0 U 100 
ZZNN 
l:l 


(51 
10 


16) 
10 


20 


2CLK 


20 
20 
2CLR 


t This symbol is in accordance with ANSIIIEEE Std 
91·1984 
and lEe Publication 617-12. 


Pin numbers shown are for D. J. and N packages. 


Supply 
voltage, 
Vee. 


Input 
voltage. 


Operating 
free-air 
temperature 
range: 
SN54ALS74A, 
SN54AS74. 


SN74ALS74A, 
SN74AS74. 


.. 7 V 
7V 


-55°C 
to 
125°C 


. OoC 
to 
70°C 


- 
65°C 
to 
150 
°e 


PRODUCTIONDATAdocuments contain information 
current IS of public.tion 
d.te. Products conform 


to specjfic:ations per the tenns of Teus 
Instruments 
st.ndard warr.nty. 
Production processing does not 


necass.rily 
include testing of .11 par. meters. 


TEXAS -1!1 


INSTRUMENTS 


fI 


II 


SN54ALS74A. 
SN74ALS74A 
DUAL D·TYPE POSITIVE·EOGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 


SN54ALS74A 
SN74ALS74A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
-0.4 
-0.4 
mA 


10l 
low-level 
output current 
4 
8 
mA 


fclock 
Clock frequency 
0 
30 
0 
34 
MHz 


PRE or ClR low 
15 
15 


tw 
Pulse duration 
ClK 
high 
17.5 
14.5 
ns 


ClK 
low 
17.5 
14.5 


Setup time 
Data 
16 
15 
tsu 
before 
ClKt 
PRE or CLR inactive 
10 
10 
ns 


th 
Hold time, data after CLKt 
2 
0 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONOITIONS 
SN54AlS74A 
SN74ALS74A 
UNIT 
MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC = 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
VCC - 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
vCC-2 
VCC-2 
V 


VCC - 
4.5 V, 
10l 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC = 4.5 V, 
10l 
~ 8 mA 
0.35 
0.5 


ClK or 0 
0.1 
0.1 
II 
PRE orm 
VCC ~ 5.5 V, 
VI ~ 7 V 
mA 
0.2 
0.2 
ClK 
or 0 
20 
20 


IIH 
VCC ~ 5.5 V, 
VI ~ 2.7 V 
.A 
PRE or ClR 
40 
40 


CLK or 0 
-0.2 
-0.2 


III 
PRE or ClR 
VCC ~ 5.5 V, 
VI = 0.4 V 
mA 
-0.4 
-0.4 


lOt 
VCC ~ 5.5 V, 
Vo 
~ 2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC - 
5.5 V, 
See Note 1 
2.4 
4 
2.4 
4 
mA 


t All typical values are at Vec 
= 5 V, TA = 25°C. 


lThe output conditions have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S. 


NOTE1: 
Ice 
is measured with 
D. elK. 
and PRE grounded. then with a, eLK. and CLR grounded. 


VCC = 4.5 V to 5.5 V, 


CL = 50 pF, 


PARAMETER 
FROM 
TO 
RL = 5000, 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
= MIN to MAX 


SN54ALS74A 
SN74ALS74A 


MIN 
MAX 
MIN 
MAX 


fmax 
30 
34 
MHz 


tplH 
PRE or ClR 
GorQ 
3 
18 
3 
13 
ns 
tpHl 
5 
17 
5 
15 


tPlH 
ClK 
OorQ 
5 
23 
5 
16 


tpHl 
5 
20 
5 
18 
ns 


TEXAS ." 
INSTRUMENTS 


SN54AS74. 
SN74AS74 


DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 


SN54AS74 
SN74AS74 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High·level output current 
-2 
-2 
mA 


IOL 
Low·level output current 
20 
20 
mA 


fclock 
Clock frequency 
0 
90 
0 
105 
MHz 


PRE or ClR 
low 
4 
4 


tw 
Pulse duration 
ClK 
high 
4 
4 
ns 


ClK 
low 
5.5 
5.5 


Setup time 
Data 
4.5 
4.5 


tsu 
before CLKt 
2 
2 
ns 


PRE or CLR 
inactive 


th 
Hold time. data after elK t 
0 
0 
ns 


TA 
Operating free· air temperature 
-55 
125 
0 
70 
·C 


II)•.. 
'S 
(J 
to. 


electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 
C3 
en« 
't'c: 
CU 
en 
...J« 


SN54AS74 
SN74AS74 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC 
- 
4.5 V to 5.5 V. 
IOH - 
2 mA 
VCC -2 
VCC-2 
V 


VOL 
VCC ~ 4.5 V. 
IOl 
= 20 mA 
0.25 
0.5 
0.25 
0.5 
V 


II 
VCC 
5.5 V. 
VI 
7V 
0.1 
0.1 
mA 


ClK 
or D 
20 
20 


IIH 
VCC ~ 5.5 V. 
VI ~ 2.7 V 
"A 
PRE or ClR 
40 
40 


ClK 
or 0 
0.5 
0.5 
III 
VCC ~ 5.5 V. 
VI ~ 0.4 V 
mA 
PRE or ClR 
-1.8 
-1.8 


110* 
VCC = 5.5 V. 
Vo 
~ 2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC 
- 
5.5 V 
See Note 
1 
10.5 
16 
10.5 
16 
mA 


t All typical values are at Vec 
= 5 V. TA = 25°G. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-current output current. 10S. 
NOTE1: 
Ice 
is measured with 
D, elK, 
and PRE grounded. 
then with 
0, eLK. and CLR grounded. 


vcc - 
4.5 V to 5.5 V. 


Cl 
~ 50 pF. 


FROM 
TO 
Rl 
= 500 O. 
PARAMETER 
UNIT 
(lNPUTI 
{OUTPUn 
TA 
= MIN to MAX 


SN54AS74 
SN74AS74 


MIN 
MAX 
MIN 
MAX 


fmax 
90 
105 
MHz 


tPI H 
PRE or ClR 
O·or 
Q 
3 
8.5 
3 
7.5 
ns 
tpHl 
3.5 
11.5 
3.5 
10.5 


tplH 
QorQ 
3.5 
g 
3.5 
8 
ClK 
ns 


tpHl 
4.5 
10.5 
4.5 
g 


TEXAS .• 
INSTRUMENTS 


• 


II 


SN54ALS86, SN74ALS86, SN54AS86. SN74AS86 
QUADRUPLE 2·INPUT 
EXCLUSIVE·OR GATES 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers. and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


These 
devices 
contain 
four 
independent 
2-input 
Exclusive~OR 
gates. 
They perform 
the Boolean functions 
Y = A@ 
B = AB + AS 


in positive 
logic. 


A common 
application 
is as a true/complement 
element. 
If one 
of the inputs 
is low, 
the other input 
will be reproduced 
in true form 
at the output. 
If one of the inputs 
is high, the signal on the other 
input 
will be reproduced 
inverted 
at the output. 


The SN54ALSB6 
and SN54AS86 
are characterized 
for operation 


over the full military 
temperature 
range of - 55°C 
to 125°C. 
The 
SN74ALS86 
and SN74AS86 
are characterized 
for operation 
from 
OOC to 
70°C. 


'A 
111 
-I 
131 
IZ} 
IV 
lB 


ZA 
(4) 


151 
(6) 
ZY 
ZB 


3A 
191 
(B) 
(10) 
3Y 
3B 


4A 
I'ZI 
(111 
(13) 
4Y 
4B 


FUNCTION TABLE 


(each gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
L 


t This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91·1984 
and 
lEe Publication 
617-12. 


Pin numbers 
shown 
are for D. J. and N packages. 


SN54ALSB6. 
SN54ASB6 
J PACKAGE 
SN74ALS86. 
SN74AS86 
0 OR N PACKAGE 


(TOP VIEW) 


1A 
1B 
1Y 
2A 
2B 
2Y 
GND 


1 U'4 


2 
'3 
3 
'2 
4 
'1 
5 
'0 
6 
9 


7 
8 


SN54ALS86. 
SN54AS86. 
. FK PACKAGE 


(TOP VIEW) 


U 
ttl « U 
U ttl 
~Z><t 


2 
, 
2019 


1Y 
4 
NC 
5 
2A 
6 
NC 
7 
2B 
8 


'8 
4A 


17 
NC 
'6 
4Y 
'5 
NC 
14 
38 


10 "'2 
'3 


These 
are five 
equivalent 
Exclusive-OR 
symbols 
valid 
for an •ALS86 
gate 
in positive 
logic; 
negation 
may 
be shown 
at any 
two ports. 


The 
output 
is active 
(low) 
if 


all inputs 
stand 
at the same 


logic 
level 
li.e .• A = BI. 


The 
output 
is active 
(low) 
if 


an 
even 
number 
of 
inputs 


Ii.e., 
0 or 21 are active. 


The 
output 
is active 
(highl 
if 


an odd number 
of inputs 
(Le., 


only 
1 of the 
21 are active. 


This document 
contains 
information 
on products 
in 
more than one phase of development. 
The status 
of 
each device is indicated 
on the pagets) specifying 
its 
electrical 
characteristics. 
TEXAS '1!1 
INSTRUMENTS 


II 


II 


SN54ALS86. 
SN74ALS86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 


Supply 
voltage. 
VCC 


Input voltage. 


Operating 
free-air 
temperature 
range: SN54ALS86 


SN74ALS86 


7V 


7V 


-55DCto125DC 
.... 
0 DC to 70 DC 


-65DCto150DC 


SN54ALS86 
SN74AlS86 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-0.4 
-0.4 
mA 


10L 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
DC 


SN54AlS86 
SN74AlS86 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18mA 
-1.5 
- 1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
vcc- 
2 
VCC- 
2 
V 


Vee 
- 
4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
= 4.5 V. 
10L = 8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
5.5 V. 
VI 
2.7 V 
20 
20 
"A 


III 
Vee 
= 5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


101 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
-30 
- 112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V. 
All inputs at 4.5 V 
3.9 
5.9 
3.9 
5.9 
mA 


tAli 
typical 
values 
are 
at VCC 
:: 
5 V. TA 
:::::25°C. 


-The 
output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true 
short-circuit 
output 
current, 
10S' 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
= 50 pF. 


FROM 
TO 
Rl 
= 500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AlS86 
SN74AlS86 


MIN 
MAX 
MIN 
MAX 


tPlH 
A or B 
3 
22 
3 
17 
y 
ns 
tpHl 
(other input low I 
2 
14 
2 
12 


tPlH 
A or B 
3 
22 
3 
17 
y 
ns 
tpHl 
(other input high) 
2 
12 
2 
10 


PRODUCTION DATA documents 
contain 
inform.tion 
current 
IS of public.tion 
d.te. Products 
conform 
to specificwons 
per the teems of TeXIS Instruments 
standard 
wlrrlnty. Production 
procBSsing doBS not 
necessarily 
include 
testing 
of all parameters. 


TEXAS "'!} 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS86. 
SN74AS86 


QUADRUPLE 2·INPUT 
EXCLUSIVE·oR 
GATES 


Supply voltage, Vee 
Input voltage 
, . 
Operating 
free-air temperature 
range: 
SN54AS86 
SN74AS86 


7V 
7V 


- 55°C 
to 125°C 
ooe to 70°C 


- 65°C 
to 150°C 


SN54AS86 
SN74AS86 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


In" 
Hiah-Ievel 
outDut 
current 
-2 
-2 
mA 


IOL 
Low·level 
output current 
20 
20 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
DC 


SN54AS86 
SN74AS86 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
= 4.5 V to 5.5 V, 
IOH ~ 
-2 
mA 
vCC-2 
vCC-2 
V 


VOL 
Vee 
- 
4.5 V, 
IOL - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
pA 


IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


lOt 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
- 112 
mA 


leeH 
Vee 
= 5.5 V, 
VI = 0 V 
18 
18 
mA 


leeL 
Vee 
= 5.5 V, 
VI = 4.5 V 
15 
15 
mA 


VCC = 4.5 V to 5.5 V, 


CL ~ 50 pF, 


PARAMETER 
FROM 
TO 
RL ~ 500O, 


(INPUT) 
lOUT PUT) 
TA ~ MIN to MAX 
UNIT 


SN54AS86 
SN74AS86 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tpLH 
A or B 
Y 
3.6 
3.6 
ns 


'pHL 
(other input low I 
3.5 
3.5 


tpLH 
A or B 
3.6 
3.6 
(other input high) 
y 
ns 


'pHL 
3.5 
3.5 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. 
Characteristic 
data 
and 
other 


;:::;~::t;h~Sr~~t 
~~S~\~:::I:~ 
~~:::~ti~~~~~;:: 


products without notic•. 


TEXAS -Ij} 
INSTRUMENTS 


SN54AS95, 
SN74AS95 
4-81T PARALLEL·ACCESS SHIFT REGISTER 


SN54AS95 
J PACKAGE 
SN74AS95 
0 OR N PACKAGE 


(TOP VIEWI 
• 
Parallel Synchronous 
Loading 


• 
Right or Left Shifts 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


SER IN 
1 U14 
VCC 
A 
2 
13 
QA 
B 
3 
12 
QB 
C 
4 
11 
Qc 
D 
5 
10 
QD 
MODE 
6 
9 
CLK 
1 


GND 
7 
8 
CLK 2 


Parallel 
(broadside 
I load 


Shift 
right 
(the 
direction 
QA toward 
QDI 


Shift 
left 
(the 
direction 
QD toward 
QAI 


Parallel 
loading 
is accomplished 
by applying 
the four 


bits and taking 
the mode 
control 
input 
high. 
The data 


is loaded 
into the associated 
flip-flops 
and appears 
at 


the 
outputs 
after 
the 
high-to-Iow 
transition 
of 
the 


Clock-2 
input. 
During 
loading, 
the entry 
of serial data 


is inhibited. 


SN54AS95 
... 
FK PACKAGE 
fI 
(TOP VIEWI 


~ 
III.~ 


ex: 
u 
::J 
w u u« 
« 
(f) z >0 
tJ.. 


1 2019 
U 
B 
4 
18 
QB 
en 
NC 
5 
17 
NC 
<C 
C 
6 
16 
QC 
"C 
NC 
7 
15 
NC 
c: 


D 
8 
14 
QD 
CO 


9 
10'1 
1213 
en 
..J 


w 0 U 
N 
<C 
0 z z 


"" 
"" 
0 Cl 
...J 
...J 


:2 
u U 


NC-No 
internal connection 


description 


These 
four-bit 
registers 
feature 
parallel 
and 
serial 


inputs, 
parallel 
outputs, 
mode 
control, 
and two 
clock 


inputs. 
The 
registers 
have 
three 
modes 
of operation: 


Shift 
right 
is 
accomplished 
on 
the 
high-to-Iow 


transition 
of Clock 
1 when 
the 
mode 
control 
is low; 


shift 
left is accomplished 
on the high-to-Iow 
transition 


of 
Clock 
2 
when 
the 
mode 
control 
is 
high 
by 


connecting 
the output 
of each flip-flop 
to the parallel 


input 
of the 
previous 
flip-flop 
(QD to input 
C, etc.); 


and serial 
data 
is entered 
at input 
D. The clock 
input 


may be applied 
commonly 
to Clock 
1 and Clock 
2 if 


both 
modes 
can 
be clocked 
from 
the 
same 
source. 


Changes 
at the 
mode 
control 
input 
should 
normally 


be made 
while 
both 
clock 
inputs 
are low. 
However, 


conditions 
described 
in the 
last 
three 
lines 
of 
the 


function 
table 
will 
also 
ensure 
that 
the 
register 


contents 
are protected. 


The SN54AS95 
is characterized 
for operation 
over the 


full military 
temperature 
range 
of 
- 55°C 
to 125°C. 


The 
SN74AS95 
is characterized 
for 
operation 
from 


O°C 
to 
70°C. 


PRODUCTION DATA documents contain information 
current as of publication 
date. Products 
conform 
to specifications per the terms of Texas Instruments 
stlndard warranty. Production processing does not 
necessarily include testing of all parameters. 
TEXAS 
~ 
INSTRUMENTS 


• 


SN54AS95. 
SN74AS95 
4-BIT PARALLEL-ACCESS SHIFT REGISTER 


INPUTS 
OUTPUTS 


MODE 
CLOCKS 
PARALLEL 
SERIAL 
C 
D 
°A 
°B 
°c 
00 
CONTROL 
2 ILl 
1 (Rl 
A 
B 


H 
H 
X 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QDO 


H 
~ 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 


H 
~ 
X 
X 
QBt 
QCt 
QDt 
d 
QBn 
QCn 
QDn 
d 


L 
L 
H 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QDO 


L 
X 
~ 
H 
X 
X 
X 
X 
H 
QAn 
QBn 
QCn 


L 
X 
I 
L 
X 
X 
X 
X 
L 
QAn 
QBn 
QCn 


t 
L 
L 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QDO 
~ 
L 
L 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QDO 
~ 
L 
H 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QDO 


t 
H 
L 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QDO 


t 
H 
H 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO 
QDO 


t Shifting 
left 
requires 
external 
connection 
of Os to A, QC to e, and Co to C. Serial 
data 
is entered 
at input 
D. 


H '" high level 
(steady 
statel. 
l ""low 
level (steady 
statel. 
X 
=: irrelevant 
(any input. 
including 
transitions) 
. 


.•. =: transition 
from 
high to low level. t 
= transition 
from low to high level. 


a, b, C, d :: the level of steady-state input at inputs A, e, C. or O. respectively. 


CAO_ 
0eo_ 
QCO' 
000 
"" the 
level 
of CA. 
0e_ 
Ce. 
or CD- 
respectively. 
before 
the 
indicated 
steady-state 
input 
conditions 
were 
established. 


0An' 
OSn_ Cen' 
GOn 
'" 
the 
level 
of CA_ Oe. Ceo or CO. 
respectively, 
before 
the 
most-recent 
+ transition 
of the 
clock. 


SRG4 


MODE 
M2 (LOAD) 


M1 (SHIFT) 


eLKl 
lC3/1 + 


CLK2 
2C4 


S.R 
3D 
1131 
A 
40 
DA 


B 
40 
(121 


(11) 
DB 


C 
Dc 
(10) 
0 
DO 


MODE 
161 
CONTROL 
SERIAL 
(1) 


INPUT 


DATA 
INPUTS 
_-- 
•• 1\ 
_ 


A 
8 
C 
D 
\ 


(21 
(31 
(41 
151 


CLOCK 
1 
(9) 
RIGHT 
SHIFT 


ClacK 
2 
IBI 
LEFT 
SHIFT 


TEXAS 
." 
INSTRUMENTS 


SN54AS95, 
SN74AS95 


4·811 PARALLEL·ACCESS SHIFT REGISTER 


Supply voltage, Vee . 
Input voltage 
. 


Operating free-air temperature 
range: 


.. 
7 V 
7V 


-55°e 
to 125°e 


.................... 
_ 
ooe to 700e 
-65°e 
to 1500e 


SN54AS95 
SN74AS95 


SN54AS95 
SN74AS85 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
-2 
-2 
mA 


10l 
Low-level output current 
20 
20 
mA 


fclock 
Clock frequency 
0 
80 
0 
100 
MHz 


tw 
Pulse duration. 
eLK high or low 
6.5 
5 
ns 


tsu 
Setup time. data before CLK+ 
2.5 
2 
ns 


Hold time after eLK ~ 


Data 
2.5 
2.5 


th 
ClK 
1 to 
Mode 
3.5 
3 
ns 
(see Figure 1) 
ClK 
2 to 
Mode 
1 
0 


Clock enable time 
ClK 
I 
13 
12 
ten 
(see Figure 1) 
ClK 
2 
13 
12 
ns 


Clock inhibit time 
ClK 
I 
3 
2.5 


tin 
(see Figure 1) 
ClK 
2 
I 
0 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·C 


PARAMETER 
TEST CON D1TIONS 
SN54AS95 
SN74AS95 


Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC 
- 
4.5 V. 
II - 
18 mA 
-1.2 
-1.2 
V 


VOH 
VCC 
4.5 V to 5.5 V. 
10H 
- 
2 mA 
vCC 
2 
VCC-2 
V 


VOL 
VCC 
- 
4.5 V. 
10l 
- 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
VCC 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
pA 


III 
I Mode 
VCC 
5.5 V. 
Vil 
= 0.4 V 
-I 
- I 
All other 
~ 
mA 
-0.5 
-0.5 


10* 
VCC 
~ 
5.5 V. 
Vo 
= 2.35 
V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC 
- 
5.5 V 
21 
34 
21 
34 
mA 


ICCl 
VCC 
5.5 V 
26 
39 
26 
39 
mA 


tAli 
typical 
values are at VCC 
= 
5 V, TA = 
25°C. 


tThe 
output 
conditions 
have been chosen to produce 
a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


TEXAS "!1 


INSTRUMENTS 


II 


SN54AS95. 
SN74AS95 
4-811 PARALLEL·ACCESS SHIFT REGISTER 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
~ 50 pF. 


FROM 
TO 
Rl 
~ 5000. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
TA = MIN to MAX 


SN54AS95 
SN74AS95 


MIN 
MAX 
MIN 
MAX 


fmax 
80 
100 
MHz 


tpLH 
eLK 
2 
11 
2 
10 
Q 
ns 


tpHL 
2 
10.5 
2 
9.5 


SERIAL --.J 
INPUT 
\__ 
1 
\ --------- 


MODE 
CONTROL 
INPUT 


QA 
,.,1 
OUTPUT 
\__ 
1 


TEXAS .• 
INSTRUMENTS 


SN54ALS109A, 
SN54AS109, 
SN74ALS109A, 
SN74AS109 
DUAL J.j( POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 


02661. 
APRIL 1982 
- 
REVISED MAY 
1986 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 


Packages, 
Ceramic 
Chip 
Carriers, 
and 
Standard 


Plastic 
and 
Ceramic 
300-mil 
DIPs 


TYPICAL POWER 


TYPICAL MAXIMUM 
DISSIPATION 
TYPE 
CLOCK FREQUENCY 
PER FLIP-FLOP 


'ALS109A 
50 MHz 
6mW 


'AS109 
129 MHz 
29 mW 


description 


These 
devices 
contain 
two 
independent 
J-K 
positive-edge- 


triggered 
flip-flops. 
A low 
level 
at the Preset 
or Clear inputs 
sets 


or resets 
the outputs 
regardless 
of the levels 
of the other 
inputs. 


When 
Preset 
and 
Clear 
are inactive 
(high). 
data 
at the 
J and K 


input 
meeting 
the setup time 
requirements 
are transferred 
to the 


outputs 
on 
the 
positive-going 
edge 
of 
the 
clock 
pulse. 
Clock 


triggering 
occurs 
at a voltage 
level 
and is not 
directly 
related 
to 


the rise time 
of the clock 
pulse. 
Following 
the hold time 
interval, 


data at the J and K inputs 
may be changed 
without 
affecting 
the 


levels 
at the 
outputs. 
These 
versatile 
flip-flops 
can 
perform 
as 


toggle 
flip-flops 
by grounding 
K and trying 
J high. 
They 
also can 


perform 
as Ootype 
flip-flops 
if J and K are tied 
together. 


The 
SN54ALS109A 
and 
SN54AS109 
are 
characterized 
for 


operation 
over the full 
military 
temperature 
range of 
- 55°C 
to 


125°C. 
The SN74ALS109A 
and SN74AS1 
09 are characterized 


for operation 
from 
OOC to 70oe. 


INPUTS 
OUTPUTS 


PRESET 
CLEAR 
CLOCK 
J 
K 
Q 
Q 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
W 
W 


H 
H 
I 
L 
L 
L 
H 


H 
H 
t 
H 
L 
TOGGLE 


H 
H 
t 
L 
H 
°0 
50 


H 
H 
t 
H 
H 
H 
L 


H 
H 
L 
X 
X 
°0 
00 


* The output levels in this configuration 
are not guaranteed to meet 
the minimum 
levels for VOH if the lows 
at Preset and Clear are 
near VIL maximum. 
Furthermore. 
this configuration 
is nonstable; 


that 
is. it will 
not persist 
when 
either 
Preset or Clear returns 
to 
its inactive 
(high) 
level. 


SN54ALS109A, 
SN54AS109 
J PACKAGE 
SN74ALS109A, 
SN74AS109 
D OR N PACKAGE 


(TOP VleWI 


lCLR 
1-U16 
VCC 
1J 
2 
15 
2CLR 


1K 
3 
14 
2J 


1 CLK 
4 
13 
21< 


1 PRE 
5 
12 
2CLK 


lQ 
6 
11 
2l'Rt 
lIT 
7 
10 
2Q 


GNO 
8 
9 
20 


3 
2 
1 2019 
4 
18 


5 
17 


6 
16 


7 
15 


8 
14 
9 
10111213 


1K 


1CLK 
NC 


1 PRE 
lQ 


2J 
2K 
NC 


2CLK 


2PRE 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 


91-1984 
and lEe Publica lion 617-12. 


Pin numbers 
shown 
are for 0, J, and N packages. 


Supply 
voltage, 
Vee. 


Input 
voltage 
.. 


Operating 
free-air 
temperature 
range: 
SN54ALS109A, 
SN54AS109 
.. 


SN74ALS109A, 
SN74AS109 
.. 


.7 
V 
7V 


- 
55°e 
to 
125°e 
. ... ooe to 700e 


-65°e 
to 
1500e 


PRODUCTIONDATAdocumentscontaininformation 
current IS of publication date, Products conform 
to specificationsperthetermsof TIxas Instruments 
standud warranty. Productionproc:essingd08$not 
nlcusarily 
include tlsting of .11 plrameters, 


TEXAS ." 
INSTRUMENTS 


• 


• 


SN54ALS109A, 
SN74ALS109A 
DUAL J.i{ POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 


SN54ALS109A 
SN 74ALS 109A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
-0.4 
-0.4 
mA 


10L 
Low-level output current 
4 
8 
mA 


fclock 
Clock frequency 
0 
30 
0 
34 
MHz 


PRE or CLR low 
15 
15 


Iw 
Pulse duration 
CLK high 
16.5 
14.5 
ns 


CLK low 
16.5 
14.5 


Setup 
time 
Data 
15 
15 
Isu 
10 
ns 
before CLK! 
PRE or CLR inactive 
10 


Ih 
Hold time. data after CLKt 
0 
0 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°c 
l>r- 
en 


Cl)is. 
electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


l>en 
(") 
::;;'nc 
;::;.' 
en 


SN54ALS 109A 
SN74ALS109A 
PARAMETER 
TEST CONOITIONS 
TVp! 
TVp! 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II = 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
VCC 
- 
4.5 V 10 5.5 V, 
10H - 
-0.4 
mA 
vcc -2 
VCC-2 
V 


VCC 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC 
= 4.5 V, 
10L ~ 8 mA 
0.35 
0.5 


CLK, J, or K 
0.1 
0.1 
II 
VCC ~5.5 V, 
VI =7V 
mA 
PRE or CLR 
0.2 
0.2 


CLK, J, or K 
20 
20 


IIH 
VCC 
= 5.5 V, 
VI = 2.7 V 
"A 
PRE or CLR 
40 
40 


CLK, J or K 
-0.2 
-0.2 


IlL 
VCC 
= 5.5 V, 
VI = 0.4 V 
mA 
PRE or CLR 
-0.4 
-0.4 


la' 
VCC 
- 
5.5 V, 
Va 
- 
2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICC 
Vcc 
- 
5.5 V, 
See Note 1 
2.4 
4 
2.4 
4 
mA 


tAli 
typical 
values are at VCC 
= 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


NOTE1: 
Ice 
is measured with J. K. eLK. and PRE grounded, 
then with J. K. ClK. 
and ClR grounded. 


VCC 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF, 


FROM 
TO 
RL = 500 n, 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT) 
TA 
= MIN 10 MAX 


SN54ALS109A 
SN74ALS109A 


MIN 
MAX 
MIN 
MAX 


fmax 
30 
34 
MHz 


IpLH 
PRE or CLR 
QorQ 
3 
17 
3 
13 
ns 
IPHL 
5 
17 
5 
15 


IpLH 
Q or?:i 
5 
21 
5 
16 
CLK 
ns 
IpHL 
5 
20 
5 
18 


TEXAS -Ij} 
INSTRUMENlS 


SN54AS109, 
SN74AS109 
DUAL J.i( POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 


SN54AS109 
SN74AS109 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
-2 
mA 


10L 
Low·level output current 
20 
20 
mA 


fclock 
Clock frequency 
0 
90 
0 
105 
MHz 


PRE or CLR low 
4 
4 


tw 
Pulse duration 
CLK high 
4 
4 
ns 


elK low 
5.5 
5.5 


Setup 
time 
Data 
5.5 
5.5 


tsu 
PRE or CLR inactive 
2 
2 


ns 
before CLKt 


th 
Hold time. data after eLK t 
0 
0 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·C 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted) 


SN54AS109 
SN74AS109 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC = 4.5 V to 5.5 V, 
10H ~ 
-2 
mA 
VCC -2 
VCC-2 
V 


vOL 
VCC 
- 
4.5 V, 
10L - 
20 mA 
0.25 
0.5 
0.25 
0.5 
V 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 
CLK, J or K 
20 
20 
IIH 
VCC = 5.5 V, 
VI ~ 2.7 V 
.A 
PRE or CLR 
40 
40 


CLK, J or K 
0.5 
0.5 
IlL 
PRE or CLR 
VCC = 5.5 V, 
VI = 0.4 V 


-1.8 
mA 
-1.8 


lOt 
VCC ~5.5 V, 
Vo 
~ 2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC 
- 
5.5 V, 
See Note 1 
11.5 
17 
11.5 
17 
mA 


tAil 
typical values are at VCC = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


NOTE1: 
Ice 
is measured with J, K. eLK, and PRE grounded. 
then with J, K, eLK. and CLR grounded. 


Vcc 
= 4.5 V to 5.5 V, 


CL = 50 pF. 


FROM 
TO 
RL ~ 500 II. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54AS109 
SN74AS109 


MIN 
MAX 
MIN 
MAX 


fmax 
90 
105 
MHz 


tpLH 
PRE or CLR 
QorQ 
3 
9 
3 
8 
ns 
tpHL 
3.5 
11.5 
3.5 
10.5 


tPLH 
QorD 
3.5 
10 
3.5 
9 
CLK 
ns 
tpHL 
4.5 
10.5 
4.5 
9 


TEXAS -1!1 
INSTRUMENlS 


• 
Fully Buffered to Offer Maximum 
Isolation 
from External Disturbance 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


TYPICAL POWER 
TYPICAL 
MAXIMUM 
DISSIPATION 
TYPE 
CLOCK FREQUENCY 


PER FLIp· FLOP 


'ALSI12A 
50 MHz 
6mW 


description 


These 
devices 
contain 
two 
independent 
J-K 
negative-edae-triggered 
flip-flops. A low level at 
the 
Preset or Clear inputs 
sets or resets the 
outputs 
regardless of the levels of the other 
inputs. 
When 
Preset 
and Clear 
are inactive 
(high), data at the J and K inputs meeting the 
setup time requirements 
are transferred 
to the 
outputs on the negative-going 
edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the fall time of the 
clock 
pulse. Following 
the hold time 
interval. 


data at the J and K inputs 
may be changed 
without 
affecting 
the 
levels 
at the 
outputs. 


These versatile flip-flops 
can perform as toggle 


flip-flops 
by tying J and K high. 


The 
SN54ALS112A 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55°C 
to 
125°C. 
The SN74ALS112A 
is 


characterized 
for operation from O°C to 70°C. 


INPUTS 
OUTPUTS 
PRE 
CLR 
CLK 
J 
K 
Q 
Q 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
HI 
HI 


H 
H 
I 
L 
L 
Qo 
00 
H 
H 
I 
H 
L 
H 
L 


H 
H 
I 
L 
H 
L 
H 


H 
H 
I 
H 
H 
TOGGLE 


H 
H 
H 
X 
X 
Qo 
00 


tThe output levels in this configuration 
are not guaranteed 
to meet the minimum levels for VOH. Furthermore, this 
configuration 
is nonstable; that is, it will not persist when 


either Preset or Clear returns to its inactive (high) level. 


SN54ALS112A, 
SN74ALS112A 


DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 


WITH CLEAR AND PRESET 


02661, 
APAll1982-REVISEO 
MAY 
1986 


SN54ALSl12A 
... 
J PACKAGE 


SN74ALSl12A 
... 
D OR N PACKAGE 


ITOP VIEWI 


1ClK 
1 U,6 
VCC 
1K 
2 
15 
1ClR 


1J 
3 
14 
2ClR 


1 PRE 
4 
13 
2ClK 


10 
5 
12 
2K 


10 
6 
11 
2J 


20 
7 
10 
2~ 


GND 
8 
9 
20 
fI 
SN54ALSl12A 
... 
FK PACKAGE 


(TOP VIEW) 
I/)•.. 
'" 
ula: 
·S 
...J 


U ud 
'" u 
CJ 
z>~ 
... 


1 20 19 
U 


1J 
4 
18 
2ClR 
en 


1PRE 
5 
17 
2ClK 
<t 


NC 
6 
16 
NC 
"C 


10 
7 
15 
2K 
c: 


10 
14 
2J 
RS 


9 
1011 
12 13 
en 
...J 
10 o u dl~ 
<t 
N ZZNa.. 


t? 
N 


NC- No internal connection 


lPR"r 


lJ 


lClK 


lK 


lClR 
2~ 


2J 


2CLK 


2K 


2ClR 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for 
D. J. and 
N packages. 


PRODUCTIONDATAdocum.nts contain information 
curr.nt 
IS of publication d.te. Products conform to 


specific.tions 
per th. terms of rells 
Instrum.nts 


~::::~~i~lt::1~1i 
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TEXAS ~ 
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• 


SN54ALS112A, 
SN74ALS112A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED 
FLlP·FLOPS 
WITH 
CLEAR AND PRESET 


Supply voltage, Vee 
. 
Input voltage 
. 
Operating free-air temperature 
range: 
SN54ALS112A 
SN74ALS112A 


7V 
7V 
-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54AlS 
112A 
SN74AlS112A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-0.4 
-0.4 
mA 


IOl 
Low-level 
output current 
4 
8 
mA 


fclock 
Clock frequency 
0 
25 
0 
30 
MHz 


PRE or CLR low 
15 
10 


tw 
Pulse duration 
ClK 
high 
20 
16.5 
ns 


ClK low 
20 
16.5 


Setup time 
Data 
25 
22 
tsu 
before ClKl 
PRE or CIA inactive 
22 
20 
ns 


th 
Hold time, data after eLK! 
0 
0 
ns 


TA 
Operating 
free-air temperature 
55 
125 
0 
70 
°c 


TEXAS • 
INSTRUMENTS 


SN54ALSl12A. 
SN74ALSl12A 


DUAL J·K NEGATIVE·EDGE·TRIGGERED FLIP-FLOPS 


WITH CLEAR AND PRESET 


electrical characteristice 
over recommended operating free-air temperature range (unless otherwise 


noted) 


SN54AlSl12A 
SN74AlSl12A 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
Vce -2 
Vec-2 
v 


Vee 
- 
4.5 V. 
10l 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 V 
10l 
- 
8 mA 
0.35 
0.5 


J. K. or elK 
0 
0.1 


II 
PRE or CCR 
Vee 
~ 5.5 V. 
VI =7V 
mA 
0.2 
0.2 


J. K. or elK 
20 
20 


IIH 
PRE or CCR 
Vee 
~ 5.5 V. 
VI = 2.7 V 
.A 
40 
40 


J. K. or elK 
-0.2 
-0.2 


III 
PRE or CCR 
Vee 
~ 5.5 V. 
VI ~ 0.4 V 
mA 
-0.4 
-0.4 


lot 
Vee 
~ 5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
~ 5.5 V. 
See Note 1 
2.5 
4.5 
2.5 
4.5 
mA 


t All typical 
values 
are at VCC 
= 
5 V. TA 
= 25°C. 


:t: The output conditions have been chosen to produce a current that closely approximates 
., 
,,~~'..,1the true short-circuit 
output current, 10S. 
NOTE 1; Ice is measured with J, K, eLK, and PREgrounded, 
then with J. K, eLK, and elK grounded. 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 
FROM 
TO 
Rl 
- 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
)OUTPUT} 
TA - 
MIN to MAX 


SN54AlS112A 
SN74AlS112A 


MIN 
MAX 
MIN 
MAX 


fmax 
25 
30 
MHz 


tPlH 
PRE or elR 
o orO 
3 
26 
3 
15 
ns 
tpHl 
4 
23 
4 
18 


tplH 
Q ora 
3 
23 
3 
15 
elK 
ns 


tPHl 
5 
24 
5 
19 


. 
TEXAS'" 
INSTRUMENlS 


II 


• 


SN54ALS113A. 
SN74ALS113A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLDPS WITH PRESET 


• 
Fully Buffered to Offer Maximum 
Isolation 
from External Disturbance 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


TYPICAL 
POWER 
TYPICAL 
MAXIMUM 


TYPE 
DISSIPATION 
CLOCK 
FREQUENCY 
PER FLIP-FLOP 


'ALS113A 
40 MHz ICL 
~ 
15 pFI 
6mW 


description 


These 
devices 
contain 
two 
independent 
J-K 
negative-edge-triggered 
flip-flops, 
A low level at 
the Preset input sets the outputs 
regardless of 
the levels of the other inputs. When Preset (PRE) 
is inactive 
(high), data at the J and K inputs 


meeting 
the 
setup 
time 
requirements 
are 


transferred to the outputs on the negative-going 
edge of the clock pulse. Clock triggering 
occurs 


at a voltage 
level and is not directly 
related to 


the fall time of the clock pulse. Following 
the 
hold time interval, data at the J and K inputs may 
be changed without 
affecting 
the levels at the 
outputs. 
These versatile flip-flops 
can perform 
as toggle flip-flops 
by tying J and K high. 


The 
SN54ALS113A 
is 
characterized 
for 


operation over the full military temperature range 
of 
-55°C 
to 
125°C. 
The SN74ALS113A 
is 


characterized 
for operation from OOCto 70°C. 


INPUTS 
OUTPUTS 


PRE 
CLK 
J 
K 
0 
0 


L 
X 
X 
X 
H 
L 


H 
I 
L 
L 
°0 
00 


H 
I 
H 
L 
H 
L 


H 
I 
L 
H 
L 
H 


H 
I 
H 
H 
TOGGLE 


H 
H 
X 
x 
°0 
00 


SN54ALS 
11 3A ... 
J PACKAGE 
SN74ALS113A 
... 
D OR N PACKAGE 


(TOP VIEWI 


1CLK 
1 U14 
VCC 


1K 
2 
13 
2CLK 


1J 
3 
12 
2K 


1PRE 
4 
11 
2J 


10 
5 
10 
2PRE 


10 
6 
9 
20 
GND 
7 
8 
20 


SN54ALS 
11 3A ... 
FK PACKAGE 


(TOP VIEW) 
:5 
u:5 
'" u u uu 
Z>N 


1 2019 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 
1011 
12 13 


10 Cl U 10 0 
_ZZNN 
t? 


1~ 
(5) 
1O 


1J 


1CLK 


1K 
10 


2~ 


2J 
20 


2CLK 
2n 


2K 


tThis symbol is in accordance with ANSI/IEEE Std 91·1984 
and 


lEe Publication 
617-12. 


Pin numbers shown are for D. J. and N packages. 


PRODUCTION 
DATA documents 
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SN54ALS113A, 
SN74ALS113A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS WITH PRESET 


» 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
r- 
en 
Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
ell 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
~ 
Operating free-air temperature 
range: 
SN54ALS 113A 
- 55°C to 125°C 
Co 
SN74ALSl13A 
0°Cto70oC 
» 
Storage temperature 
range 
. . . . . . . . . . .. 
. . . . . . . . . . . . . . . . . . . . .. 
- 65°C to 150°C 
en 
(") 
recommended operating conditions 
~. 
(') 
C 
;::+ 
en 


SN54AlS 113A 
SN74AlSl13A 


MIN 


UNIT 


NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-0.4 
-0.4 
mA 


IOl 
Low-level output current 
4 
8 
mA 


fclock 
Clock frequency 
0 
25 
0 
30 
MHz 


PRE low 
20 
10 


Iw 
Pulse duration 
ClK high 
20 
16.5 
ns 


ClK low 
20 
16.5 


Setup time 
Data 
25 
22 
Isu 
ns 


before eLK! 
PRE inactive 
25 
20 


Ih 
Hold time. 
data 
after 
eLK! 
0 
0 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


TEXAS .• 
INSTRUMENlS 


SN54ALSl13A. 
SN74ALSl13A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS WITH PRESET 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS 113A 
SN74ALSl13A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II = 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
VCC - 
4.5 V 10 5.5 V. 
10H - 
0.4 mA 
Vee-2 
Vee-2 
v 


VOL 
Vec 
~ 4.5 V. 
10L ~ 4 mA 
0.25 
0.4 
0.25 
0.4 


VCC - 
4.5 V. 
V 
10L - 
8 mA 
0.35 
0.5 


J. K. or CLK 
0.1 
0.1 
II 
Vce 
~ 5.5 V. 
VI ~ 7 V 
mA 


PRE 
0.2 
0.2 


J. K. or CLK 
20 
20 
IIH 
Vec 
~ 5.5 V. 
VI = 2.7 V 
"A 
PRE 
40 
40 


J. K. or elK 
-0.2 
-0.2 


III 
VCC ~ 5.5 V. 
VI ~ 0.4 V 
mA 


PRE 
-0.4 
-0.4 


lot 
Vrc 
~ 5.5 V. 
Vo 
= 2.25 V 
-30 
- 112 
-30 
-112 
mA 


Ice 
Vec 
~ 5.5 V. 
See 
Note 
1 
2.5 
4.5 
2.5 
4.5 
mA 


tAil typical values are at Vec 
= 
5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, lOS- 
NOTE 1: Ice 
is measured with J, K, elK. 
and PREgrounded. 
then with J, K. eLK. and CLR grounded. 


VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 O. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUTI 
TA - 
MIN 10 MAX 


SN54ALS 113A 
SN74ALSl13A 


MIN 
MAX 
MIN 
MAX 


fmax 
25 
30 
MHz 


IplH 
PRE 
OorQ 
3 
23 
3 
14 


IPHl 
4 
26 
4 
16 
ns 


IplH 
QorQ 
3 
22 
3 
15 
ClK 
ns 
IpHl 
5 
23 
5 
19 


TEXAS -Ij} 
INSTRUMENTS 


II 


SN54ALS114A, 
SN74ALS114A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


D2661, 
DECEMBER 
1982-REVISED 
MAY 
1986 


• 
Fully Buffered 
to Offer 
Maximum 
Isolation 
from 
External Disturbance 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Typical 
Maximum 
Clock Frequency 


... 
40 MHz 


• 
Typical 
Power Dissipation 
per 
Flip-Flop ... 
6 mW 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These 
devices 
contain 
two 
independent 
J-K 
negative-edge-triggered 
flip-flops. 
A low level at 
the 
Preset or Clear inputs 
sets or resets the 
outputs 
regardless 
of the 
levels of the other 
inputs. 
When 
Preset 
and 
Clear 
are inactive 


(high), data at the J and K inputs meeting 
the 


setup time requirements 
are transferred 
to the 


outputs on the negative-going 
edge of the clock 
pulse. Clock triggering 
occurs at a voltage level 
and is not directly 
related to the fall time of the 
clock 
pulse. Following 
the hold time 
interval, 


data at the J and K inputs 
may be changed 
without 
affecting 
the 
levels 
at the 
outputs. 
These versatile flip-flops 
can perform as toggle 


flip-flops 
by tying J and K high. 


The 
SN54ALSl14A 
is 
characterized 
for 


operation over the full military temperature range 
of 
-55°C 
to 
125°C. 
The SN74ALS114A 
is 


characterized 
for operation 
from O°C to 70°C. 


INPUTS 
OUTPUTS 


PRE 
CLR 
CLK 
J 
K 
a 
a 


L 
H 
X 
X 
X 
H 
L 


H 
L 
X 
X 
X 
L 
H 


L 
L 
X 
X 
X 
W 
W 


H 
H 
I 
L 
L 
00 
00 
H 
H 
I 
H 
L 
H 
L 


H 
H 
I 
L 
H 
L 
H 


H 
H 
j 
H 
H 
TOGGLE 


H 
H 
H 
X 
X 
00 
00 


••The output 
levels in this configuration 
are not guaranteed to 
meet the minimum 
levels for VOH if the lows at Preset and Clear 


are near VIL 
maximum. Furthermore. this configuration 
is 
nonstable; that is. it will not persist when either Preset or Clear 
returns to its inactive (high) level. 


SN54ALS1 
14A 
... 
J PACKAGE 
SN74ALS1 
14A 
... 
0 OR N PACKAGE 


ITOPVIEW) 


ClR 
1 U,4 
VCC 


1K 
2 
13 
ClK 
1J 
3 
12 
2K 
1PRE 
4 
11 
2J 
10 
5 
10 
2PRE 
10 
6 
9 
20 
GND 
7 
8 
20 


15 
u~ 
~ u U 
U...J 
~~z>u 


3 
2 
1 2019 


4 
18 
2K 


5 
17 
NC 


6 
16 
2J 
15 
NC 


8 
14 
2PRE 


9 
1011 
12 13 


PRODUCTION DATA documents contlin informltion 
current 
II of public.tion 
d.te. Products 
conform to 


specificationsper thl tlrml 
of TIXiI Inltruments 


:~~~::~~i~·t::I~~i ~~:~~~ti:r:1~o::~:~:t:r~~1not 


IOOUIOO 
ZZNN 
l? 


1~ 


1J 


1K 
2m 


2J 


2K 


t This symbol is in accordance 
with ANSI/IEEE Std 91-1984 
and 


lEe Publication 
617-12. 


Pin numbers are for D. J. and N packages. 


TEXAS • 
INSTRUMENTS 


SN54ALS114A, 
SN74ALS114A 


DUAL J·K NEGATlVE·EDGE·TRIGGERED 
FLlp·FLOPS 


WITH 
PRESET, COMMON 
CLEAR, AND COMMON 
CLOCK 


II 


7V 
.. 
. .. 
.... 
7 V 


-55°e 
to 125°e 


. ooe to 700e 


-65°e 
to 1500e 


Supply voltage. Vee . . . . . . . . . 
. 
. 
Input voltage 
. 


Operating free-air temperature 
range: 
SN54ALSl14A 
. 
SN74ALSl14A 


SN54AlS 114A 
SN74AlS114A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low-level 
input voltage 
0.7 
0.8 
v 


In •.• 
High-level output current 
-0.4 
-0.4 
mA 


IOl 
Low-level 
output current 
4 
8 
mA 


fclock 
Clock frequency 
0 
25 
0 
30 
MHz 


15"Fft or 'CIA 
low 
20 
10 


Iw 
Pulse duration 
ClK hinh 
20 
16.5 
ns 


ClK low 
20 
16.5 


Setup time 
Data 
25 
22 
Isu 
ns 


before elK! 
PRE or ClR 
inactive 
25 
20 


Ih 
Hold time. data after eLK! 
0 
0 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
'c 


TEXAS ~ 
INSTRUMENTS 


SN54ALS114A, 
SN74ALS114A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS114A 
SN74AlS114A 
PARAMETER 
TEST CONDITIONS 
Typ1 
Typ1 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V. 
II - 
-18 
mA 
-1.5 
- 1.5 
V 


VOH 
VCC - 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
VCC-2 
VCC-2 
V 


VCC - 
4.5 V. 
10l 
- 
4 mA 
0.25 
0.4 


VOL 
V 


VCC - 
4.5 V. 
10l 
- 
8 mA 
0.35 
0.5 
J. K. or ClK 
0.1 
0.1 
II 
VCC = 5.5 V. 
VI =7V 
mA 


PRE or ClR 
0.2 
0.2 
J. K. or ClK 
= 2.7 V 
20 
20 
IIH 
VCC = 5.5 V. 
VI 
"A 
PRE or ClR 
40 
40 


J. K. or ClK 
-0.2 
-0.2 
III 
VCC = 5.5 V. 
VI = 0.4 V 
mA 


PRE or ClR 
-0.4 
-0.4 


101 
VCC = 5.5 V. 
Vo 
= 2.25 V 
-30 
- 112 
-30 
- 112 
mA 


ICC 
VCC = 5.5 V. 
See Note 
1 
2.5 
4.5 
2.5 
4.5 
mA 


t All typical values are at VCC = 
5 V. TA 
= 25°C. 


:t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


NOTE 1: Ice 
is measured with J, K. eLK. and PRE grounded, 
then with J, K. elK. 
and CLR grounded. 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rl 
- 
500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AlS 114A 
SN74AlS114A 


MIN 
MAX 
MIN 
MAX 


fmax 
25 
30 
MHz 


tplH 
PRE or ClR 
OorO 
3 
29 
3 
15 
ns 
tpHl 
4 
30 
4 
18 


tplH 
OorO 
3 
28 
3 
15 
ClK 
ns 
tpHl 
5 
31 
5 
19 


TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS131, 
SN54AS131A, 
SN74ALS131, 
SN74AS131A 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS REGISTERS 


SN54ALS131. 
SN54AS131A 
J PACKAGE 
SN74ALS131. 
SN74AS131A 
0 OR N PACKAGE 


(TOP VIEWI 


• 
Combines Decoder and 3-Bit Address 
Register 


• 
Incorporates 
2 Enable Inputs to Simplify 
Cascading 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


A 


B 


C 
ClK 


<32 
G1 
Y7 
GND 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 
• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


The 'AlS131 
and 'AS131A 
are three-line 
to 
eight-line 
decoder/demultiplexer 
with 
registers 
on the three 
address inputs. 
When the clock 
input IClK) goes from low to high, the' AlS131 
and 'AS 131 A act as decoders/demultiplexers 
and the address present at the select inputs lA, 
B, and C) is stored 
in the 
registers. 
Further 
address changes are ignored until the next rising 
transition of ClK. The output enable controls, G1 
and 
G2, 
control 
the 
state 
of 
the 
outputs 
independently 
of the select or ClK inputs. All of 
the outputs 
are high unless G1 is high and <32 
is low. The 'AlS131 
and' AlS131 
A are ideally 
suited for implementing 
glitch-free 
decoders in 
strobed 
Istored-address) 
applications 
in bus- 
oriented 
systems. 


U 
U uo 
al«Z>>- 


3 
2 
1 2019 


C 
4 
18 
Y1 
ClK 
5 
17 
Y2 
NC 
6 
16 
NC 


<32 
7 
15 
Y3 


G1 
8 
14 
Y4 
9 10 11 1213 


""'OU<OLD 
>-ZZ>->- 


Cl 


The 
SN54AlS131 
and 
SN54AS131A 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74AlS131 
and 
SN74AS131A 
are 
characterized 
for operation from 0 °c to 70°C. 


ClK 
141 
DMUX 


C8 


A 
111 
80 :Jot 
B 
(Zl 


c 
131 


tThese symbols are in accordance with ANSI/IEEE Std 91 1984 and lEe Publication 617-12. 
Pin numbers shown are for D, J. and N packages. 


PRODUCTION 
DATA documents 
contain 
information 
current as of publication date. Products conform 
to specifications 
per the terms 
of Texas Instruments 
stlndard warranty. Production processing does not 
necessarily include testing of all parameters. 
TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS131, 
SN54AS131A, 
SN74ALS131, 
SN74AS131A 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS REGISTERS 


ENABLE 
{ll"2 


INPUTS 
Gl 


INPUTS 


CLK 
ENABLE 
SELECT 
OUTPUTS 
Gl 
G2 
C 
B 
A 
YO 
Yl 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


X 
X 
H 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


X 
L 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
, 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
, 
H 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
, 
H 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
, 
H 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
, 
H 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 
, 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
, 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
, 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
OUTPUTS 
CORRESPONDING 


or 
H 
L 
X 
X 
X 
TO STORED ADDRESS, 
L; 


H 
ALL OTHERS, 
H 


Supply voltage, Vee ' 
. 


Input voltage 
.. 
. 
. 


Operating free-air temperature 
range: 
SN54ALS131, 
SN54AS131A. 


SN74ALS131, 
SN74AS131A 


7V 
7V 
-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


TEXAS -II} 
INSTRUMENlS 


SN54ALS131, 
SN74ALS131 


3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS REGISTERS 


SN54ALS131 
SN74ALS131 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High-level input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


'OH 
High-level output 
current 
-0.4 
-0.4 
mA 


'OL 
Low-level output 
current 
4 
8 
mA 


fclock 
Clock frequency 
0 
40 
0 
50 
MHz 


IeLK high 
12.5 
10 
tw 
Pulse duration 
IeLK low 
ns 
12.5 
10 


tsll 
Setup time at A, B, and C before elK t 
15 
10 
ns 


th 
Hold time 
at A. B. and 
C after 
elK t 
0 
0 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS131 
SN74ALS131 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
Vee 
~ 4.5 V, 
" = -18mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 
'OH - 
0.4 mA 
vCC-2 
VCC-2 
V 


Vee 
~ 4.5 V, 
'OL = 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
~ 4.5 V, 
'OL - 
8 mA 
0.35 
0.5 


" 
Vee 
- 
5.5 V, 
V, - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
V, = 2.7 V 
20 
20 
~A 


IlL 
Vee 
~ 5.5 V, 
V, ~ 0.4 V 
-0.1 
-0.1 
mA 


la' 
Vee 
- 
5.5 V, 
Va 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V 
5 
11 
5 
11 
mA 


Vee 
= 4.5 V to 5.5 v, 


CL ~ 50 pF, 


FROM 
TO 
RL ~ 500 {l, 


UNIT 
PARAMETER 
TA = MIN to MAX 
(INPUT) 
(OUTPUT) 


SN54ALS131 
SN74ALS131 


MIN 
MAX 
MIN 
MAX 


fmax 
40 
50 
MHz 


tpLH 
8 
28 
8 
25 


eLK 
y 
ns 


tpHL 
7 
24 
7 
20 


tpLH 
7 
24 
7 
20 


G1 
y 
ns 


tpHL 
6 
20 
6 
17 


tpLH 
132 
5 
18 
5 
15 
y 
ns 


tPHL 
5 
18 
5 
15 


TEXAS ~ 
INSTRUMENTS 


II 


SN54AS131A. 
SN74AS131A 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS REGISTERS 


II 


SN54AS131A 
SN74AS131A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low41evel 
input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
-2 
-2 
mA 


10l 
Low-level output 
current 
20 
20 
mA 


fclock 
Clock frequency 
0 
90 
0 
100 
MHz 


I ClK 
high 
5.5 
5 


Iw 
Pulse duration 
I ClK 
low 


ns 


5.5 
5 


'su 
Setup time at A. B. and C before CLKt 
3.5 
3.5 
ns 


Ih 
Hold time at A. B. and C after CLKt 
1 
0 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°c 
> 
r- 
(J) 
electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
l» 
noted) 
:;, 
Co 
> 
(J) 


(")~. 
(')c: 
;::;.' 
en 


SN54AS131A 
SN74AS131A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC ~ 4.5 V 10 5.5 V. 
10H = 
-2 
mA 
Vcc -2 
VCC -2 
V 


VOL 
VCC - 
4.5 V. 
10l 
- 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


III 
VCC - 
5.5 V. 
VI - 
0.4 V 
0.5 
0.5 
mA 


lot 
VCC ~5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
- 112 
mA 


ICCH 
VCC - 
5.5 V 
15 
29 
15 
29 
mA 


ICCl 
VCC ~5.5 V 
16 
30 
16 
30 
mA 


tAU typical 
values are at Vec 
= 5 V. TA =25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


VCC - 
4.5 V 10 5.5 V. 


Cl 
- 
50 pF. 


PARAMETER 
FROM 
TO 
Rl 
- 
500 n. 


(INPUT) 
}OUTPUT! 
TA - 
MIN 10 MAX 
UNIT 


SN54AS131A 
SN74AS131A 


MIN 
MAX 
MIN 
MAX 
fmax 
90 
100 
MHz 


'plH 
ClK 
2 
15 
2 
14.5 
Y 
ns 
'pHl 
2 
10 
2 
9.5 


'plH 
Gl 
2 
10.5 
2 
10 
Y 
ns 
IpHl 
2 
9 
2 
9 


'plH 
G2 
2 
7.5 
2 
7 
Y 
ns 


'pHl 
2 
8.5 
2 
8.5 


TEXAS ." 
INSTRUMENlS 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain a single 13-input 
NAND 


gate. 
They 
perform 
the Boolean functions 
in 
positive 
logic: 


Y = A.B.C·D·E·F·G·H·I·j·K·L·M 


Y = A+B+C+D+E+F+G+H+i+J+K+L+M 


The SN54ALS 133 is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74ALS 133 
is 
characterized 
for operation from OOCto 70°C. 


OUTPUT 
INPUTS A THRU M 
Y 


All inputs 
H 
L 


One or more inputs L 
H 


logic 
symbolt 


A 
111 


121 


13) 


141 


0 


15) 


161 


G 


171 
191 
y 
1101 
H 
1111 


(121 


1131 


1141 


M 
1151 


SN54ALS133. 
SN74ALS133 
13·INPUT POSITIVE·NAND GATES 


SN54ALS t 33 ... 
J PACKAGE 
SN74ALS,33 
... 
0 OR N PACKAGE 


(TOP VIEW} 


A 


B 
C 


D 


E 


F 


G 


GND 


I U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
II 


7 
10 


8 
9 


VCC 
M 
L 


K 
j 
I 


H 


Y 


u 


OJ 
<1: 
~ 
5'::;;: 


2 
1 2019 


C 
4 
18 
L 


D 
5 
17 
K 


NC 
6 
16 
NC 


E 
7 
15 
j 


F 
8 
14 
I 


9 
10 11 1213 


t:lOU 
>-I 
ZZ 
t:l 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 
617-12. 
Pin numbers shown are for D, J, and N packages. 


PRODUCTION DATA documents 
cont.in 
inform.tion 
current I' of publicl'ion 
dlte. Products conform to 


specific'tions 
per the terms of Teus 
Instruments 
::~~:~~i~'r::1~1~ 
~~::i~~ti:fn:lio::~:~:t:;s~S 
not 
TEXAS ~ 
INSTRUMENTS 


SN54ALS133. 
SN74ALS133 
13·INPUT POSITIVE·NAND GATES 


Supply voltage, 
Vee 
.. 


Input voltage 
Operating 
free-air temperature 
range: 
SN54ALS 133. 
SN74ALS133 


7V 
7V 


-55°C 
to 125°C 
aoe 
to 7aoe 


-65°C 
to 15aoe 


SN54AlS133 
SN74AlS133 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
0.4 
0.4 
mA 


IOl 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°c 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


SN54AlS133 
SN74AlS133 
PARAMETER 
TEST CONDITIONS 
TYpt 
UNIT 
MIN 
TYP 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
VCC - 
4.5 V 10 5.5 V, 
10H - 
-0.4 
mA 
VCC-2 
VCC-2 
V 


Vrc 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC = 4.5 V, 
10L = 8 mA 
0.35 
0.5 


II 
VCC ~5.5 V, 
VI ~ 7 v 
0.1 
0.1 
mA 


IIH 
VCC ~5.5 V, 
VI ~ 2.7 V 
20 
20 
"A 
III 
VCC ~5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10' 
VCC = 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC - 
5.5 V, 
VI - 
0 V 
0.24 
0.34 
0.24 
0.34 
mA 


ICCL 
VCC - 
5.5 v, 
VI - 
4.5 V 
0.56 
0.8 
0.56 
0.8 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
- 
5 V, 
VCC - 
4.5 V 10 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
Rl 
- 
500 n, 
Rl 
- 
500 n, 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'AlS133 
SN54AlS133 
SN74AlS133 


TYP 
MIN 
MAX 
MIN 
MAX 


'PLH 
Any 
Y 
8 
1 
16 
3 
11 
ns 


'pHl 
Any 
Y 
17 
5 
47 
5 
25 
ns 


TEXAS "!1 
INSTRUMENTS 


SN54ALS136. 
SN54AS136. 
SN74ALS136, 
SN74AS136 
QUADRUPLE 2·INPUT EXCLUSIVE·oR GATES 
WITH oPEN·CoLLECToR 
OUTPUTS 


02837. 
MARCH 
1984-REVISED 
MAY 
1986 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers. 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


These devices contain four independent Exclusive-OR gates with 


open-collector 
outputs. 
They 
perform 
the 
Boolean 
functions 


Y = A e B = AB + AB in positive 
logic. 


A common 
application 
is a true/complement 
element. 
If one of 


the inputs 
is low. 
the other 
input 
will 
be reproduced 
in true form 


at the output. 
If one of the inputs 
is high. the signal 
on the other 


input 
will 
be reproduced 
inverted 
at the 
output. 


The 
SN54ALS136 
and 
SN54AS136 
are 
characterized 
for 


operation 
over the full military 
temperature 
range of 
- 55°C 
to 


125°C. 
The SN74ALS136 
and SN74AS136 
are characterized 
for 


operation 
from 
O°C 
to 
70°C. 


lA 
III 
=1 
\21 
Q 
13\ 
lY 
18 


2A 
141 


151 
151 2Y 
28 


191 
3A 
181 
1101 
3Y 
38 


4A 
1121 


1111 
1131 
4Y 


48 


FUNCTION TABLE 


leach 
gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


l 
l 
l 


l 
H 
H 


H 
l 
H 


H 
H 
l 


t ThiS 
symbol 
is in 
accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 
lEe 
Publication 
617·12. 


Pin numbers 
shown 
are for D. J. and N packages. 


SN54AlS136. 
SN54AS136 
J PACKAGE 
SN74AlS136. 
SN74AS136 
0 OR N PACKAGE 


ITOP VIEWI 


1A 
1 V,4 
VCC 
1B 
2 
13 
4B 


1Y 
3 
12 
4A 


2A 
4 
11 
4Y 


2B 
5 
10 
3B 


2Y 
6 
9 
3A 


GND 
8 
3Y 


U 
CD«U 
UCD 
~z 
>~ 


2 
1 
2019 


1Y 
4 
18 
4A 


NC 
5 
17 
NC 


2A 
6 
16 
4Y 


NC 
7 
IS 
NC. 


2B 
8 
14 
3B 


9 10 
" 
1213 


>-OU>-« 
NZZMM 
(:J 


NC - No internal 
connection 


These 
are five equivalent 
Exclusive-OR 
symbols 
valid for an •ALS 136 gate in positive 
logic; 
negation 
may be shown 
at any 
two ports. 


The 
output 
is active 
1I0wi 
if 


all inputs 
stand 
at the same 


logic 
level 
li.e .. A ~ Bl. 


The output 
is active 
(low) 
if 


an 
even 
number 
of 
inputs 


(i.e., 0 or 2) are active. 


ODD-PARITY ELEMENT 
=L3- 


The output 
is active 
Ihigh) 
if 


an odd number of inputs (i.e., 


only 
1 of the 
2) are active. 


This document cont.ins 
inform.tion 
on products in 
more thin on. phlll 
of denlopment. 
The st.tus 
of 
IIch device is indiCited on the p.ge(s) specifying its 
electrinl 
chllrlderistics. 
TEXAS -1/1 


INSTRUMENTS 


SN54ALS136. 
SN74ALS136 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 
WITH OPEN·COLLECTOR OUTPUTS 


Supply 
voltage, 
Vee 


Input 
voltage 
.. 


Off-state 
output 
voltage. 


Operating 
free-air 
temperature 
range: 
SN54ALS136. 
SN74ALS136 


7V 


............ 
7 V 
7V 


- 55°e to 125°e 
ooe to 700e 


-65°e 
to 1500e 


l>r- 
en 


ell:;, 
Co 
l> 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
en 
(") 
::::;"nc: 
;:;: 
en 


SN54ALS136 
SN74ALS136 


MIN 
UNIT 


NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


10L 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


II 


TEST CONDITIONS 
SN54ALS136 
SN74ALS136 
PARAMETER 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = -18 
mA 
-1.5 
-1.5 
V 


10H 
Vee 
- 
4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
- 
4.5 v. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 v. 
V 


IOL = 8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 v. 
VI - 
2.7 V 
20 
20 
"A 
IlL 
Vee 
- 
5.5 V. 
VI = 0.4 V 
-0.1 
-0.1 
mA 


Ice 
Vee 
- 
5.5 V. 
All inputs at 4.5 V 
3.9 
5.9 
3.9 
5.9 
mA 


Vcc 
- 
4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL = 2 kO 
PARAMETER 
UNIT 
(INPUT) 
10UTPUT) 
TA 
= MIN to MAX 


SN54ALS136 
SN74ALS136 


MIN 
MAX 
MIN 
MAX 


tpLH 
A or B 
20 
55 
20 
50 
y 
ns 
tpHL 
(other input low I 
3 
18 
3 
15 
tpLH 
A or B 
20 
55 
20 
50 
y 
ns 


tpHL 
(other 
input 
high) 
3 
15 
3 
12 
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TEXAS "!1 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS136. 
SN74AS136 


QUADRUPLE 2·INPUT 
EXCLUSIVE·OR GATES 


WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, 
VCC 
Input voltage 
. 


Off-state 
output 
voltage 
,. 
Operating 
free-air temperature 
range: SN54AS136 
SN74AS136 
,. 


7V 
7V 
7 V 
-55°C 
to 125°C 


O°C to 70°C 
-65°C 
to 150°C 


SN54AS136 
SN74AS136 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VnH 
Hiah-Ievel 
out out 
voltaae 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
20 
20 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°e 


PARAMETER 
TEST CONDITIONS 
SN54AS86 
SN74AS86 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
11- 
-18mA 
-1.5 
-1.5 
V 


IOH 
Vee 
~ 4.5 V, 
VOH ~ 5.5 V 
2 
2 
mA 


VOL 
Vee 
~ 4.5 V, 
IOL ~ 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vee ~5.5 V, 
VI ~ 0.4 V 
-01 
-0.1 
mA 


leeH 
Vee ~5.5 V 
18 
18 
mA 


leeL 
Vee 
- 
5.5 V 
15 
15 
mA 


VCC ~ 4.5 V to 5.5 V, 


CL ~ 50 pF, 


PARAMETER 
FROM 
TO 
RL ~ 2 kG, 
(INPUT) 
(OUTPUT! 
TA 
~ MIN to MAX 
UNIT 


SN54AS136 
SN74AS136 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


tPLH 
A or 8 
y 
10.5 
10.5 
ns 
tPHL 
lother input lowl 
4.3 
4.3 


tpLH 
A 
or B 
y 
10.5 
10.5 


(other input high) 
ns 
tpHL 
4.3 
4.3 


PRODUCT PREVIEW documents contlin 
information 
on products in the formative or design phase of 
development. 
CharlCteristic 
dill 
and 
other 
~::~:~::Irr:ht 
~,:~\n.~::I:~ 
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products 
without 
notice. 
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SN54ALS137. 
SN54AS137. 
SN74ALS137. 
SN74AS137 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


• 
Combines 
Decoder and 3-Bit Address 
Latch 


• 
Incorporates 
2 Output 
Enables to Simplify 
Cascading 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54ALS137. 
SN54AS137 
J PACKAGE 


SN74ALS137. 
SN74AS137 
0 DR N PACKAGE 


(TOP VIEW) 


1 V'6 
2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


A 


B 


C 
Gl 
G2 


G1 
Y7 
GND 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


The' ALS 137 and' AS 137 are three-line to eight- 
line decoder/demultiplexer 
with 
latches on the 


three 
address 
inputs. 
When 
the 
latch-enable 
input (GL) is low, the' ALS 137 and' AS 137 acts 
as a decoder/demultiplexer. 
When GL goes from 
low to high, the address present at the select 
inputs 
(A, B, and C) is stored 
in the latches. 
Further address changes are ignored as long as 
GL remains high. The output enable controls, G1 
and <32, control the outputs independently of the 
select or latch-enable 
inputs. All of the outputs 


are forced high if G1 is low or <32 is high. The 
'ALS 137 
and 
'AS137 
are ideally 
suited 
for 


implementing 
glitch-free 
decoders 
in strobed 


(stored-address) 
applications 
in 
bus-oriented 


systems. 


The 
SN54ALS 
137 
and 
SN54AS137 
are 
characterized 
for operation over the full military 


temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS137 
and 
SN74AS137 
are 


characterized 
for operation from OOCto 70°C. 


SN54ALS137. 
SN54AS137 
... 
FK PACKAGE 


(TOP 
VIEW I 


U 
U uo 
CD«Z>~ 


2 
1 2019 


C 
4 
18 
Y1 
GL 
5 
17 
Y2 


NC 
6 
16 
NC 
<32 
7 
15 
Y3 


G1 
8 
14 
Y4 


9 10 11 1213 


(1) 
A 
(21 
B 
c 
(3) 


PRODUCTION 
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currlnt 
IS of publiCition 
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Products 
conform 
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per the terms of Texis Instruments 


standard warranty. 
Production processing does not 
neelsllrily 
include 
testing of .11 parameters. 
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SN54ALS137, 
SN54AS137, 
SN74ALS137, 
SN74AS137 
3-L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


LATCH{_ 
(41 
ENABLE 
GL 


{ 


G2 
(5) 


OUTPUT 


ENABLES 
161 
Gl 


INPUTS 
OUTPUTS 
ENABLE 
SELECT 


GL 
Gl 
G2 
C 
B 
A 
YO Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


X 
X 
H 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


X 
L 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


L 
H 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 


L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


H 
H 
L 
X 
X 
X 
Output 
corresponding 
to stored 


address. L; all others. H 
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SN54ALS137. 
SN54AS137. 
SN74ALS137. 
SN74AS137 


3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage, Vee 
. 
Input voltage 
.... 


Operating free-air temperature 
range: 
SN54ALS137, 
SN54AS137 
SN74ALS137, 
SN74AS137 
.....•... 
Storage temperature 


recommended 
operating 
conditions 


7V 


.......... 
7 V 
-55°C 
to 125°C 
DoC to 70°C 


............ 
-65°et01500e 


SN54ALS137 
SN74ALS137 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High~level output current 
-0.4 
-0.4 
mA 


10L 
Low-level output current 
4 
8 
mA 


Iw 
Pulse duration, 
GL low 
15 
10 
ns 


Isu 
Setup 
time 
at A. B. and C before 
Glt 
15 
10 
ns 


Ih 
Hold time at A, B, and C after GLI 
5 
5 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
SN54ALS137 
SN74ALS137 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V 10 5.5 V, 
10H - 
-0.4 
mA 
VCC-2 
VCC-2 
V 


VOL 
Vee 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 V, 
10L ~ 8 mA 
V 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10* 
Vee 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V 
5 
11 
5 
11 
mA 


t All typical 
values are at VCC = 
5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, lOS- 


Vcc 
- 
4.5 V 10 5.5 V, 


CL ~ 50 pF, 


PARAMETER 
FROM 
TO 
RL ~ 5000, 
(lNPUTI 
(OUTPUT) 
TA 
~ MIN to MAX 
UNIT 


SN54ALS137 
SN74ALS137 


MIN 
MAX 
MIN 
MAX 


tpLH 
A, B, e 
5 
25 
5 
20 
y 
ns 
tpHL 
6 
25 
6 
20 


tpLH 
G2 
4 
15 
4 
12 
Y 
ns 
tpHL 
5 
18 
5 
15 


IpLH 
Gl 
5 
21 
5 
17 
Y 
ns 
IpHL 
5 
19 
5 
15 


IpLH 
Gi. 
7 
27 
7 
22 
Y 
ns 
tpHL 
7 
25 
7 
20 
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SN54AS137. 
SN74AS137 
3-L1NE TO B-L1NE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


SN54AS137 
SN74AS137 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.8 
08 
V 


IOH 
High-level output 
current 
-2 
-2 
mA 


IOL 
Low-level output 
current 
20 
20 
mA 


tw 
Pulse duration, Gl low 
5 
4.5 
ns 
tsu 
Setup times at A, B, and C before GLI 
4.5 
4 
ns 


th 
Hold time at A. B, and C after GlI 
1 
1 
ns 


TA 
Operating 
free·air 
temperature 
-55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS137 
SN74AS137 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 V to 5.5 V. 
IOH - 
-2 
mA 
VCC- 2 
VCC -2 
V 


VOL 
VCC - 
4.5 V. 
IOL - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
VCC = 5.5 V. 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI - 
2.7 V 
20 
20 
.A 


IlL 
VCC = 5.5 V. 
VI - 
0.4 V 
-1 
-1 
mA 


lot 
VCC ~5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICC 
Vcc 
- 
5.5 V 
15 
24 
15 
24 
mA 


tAli typical values are at VCC = 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS- 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
IINPUTI 
(OUTPUT) 
TA - 
MIN 10 MAX 


SN54AS137 
SN74AS137 


MIN 
MAX 
MIN 
MAX 


lpLH 
2 
14 
2 
12.5 
A. B.C 
Y 
ns 


'pHL 
2 
14 
2 
12.5 


lPLH 
G2 
2 
9 
2 
8 
y 
ns 


lpHL 
2 
9 
2 
8.5 


lpLH 
: 
11 
2 
10 
G1 
Y 
ns 
'PHL 
2 
10 
2 
9 


tPLH 
GL 
2 
14.5 
3 
13.5 
Y 
ns 
tpHL 
2 
15 
3 
14 
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SN54AS138. 
SN74ALS138, 
SN74AS138 
3-L1NETO 8-L1NE DECODERS/DEMULTIPLEXERS 


• 
Designed Specifically 
for High-Speed 
Memory 
Decoders and Data Transmission 
Systems 


• 
Incorporates 
3 Enable Inputs to Simplify 
Cascading 
and/or Data Reception 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54ALS138. 
SN54AS138 
J PACKAGE 
SN74ALS138. 
SN74AS138 
0 OR N PACKAGE 


(TOP 
VIEWI 


A 
1 U16 
VCC 
B 
2 
15 
YO 
C 
3 
14 
Yl 
G2A 
4 
13 
Y2 
G2B 
5 
12 
Y3 
Gl 
6 
11 
Y4 
Y7 
7 
10 
Y5 
GND 
8 
9 
Y6 
• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


The' ALS 138 and' AS 138 circuits are designed 
to 
be 
used 
in 
high-performance 
memory- 
decoding 
or data-routing 
applications 
requiring 
very 
short 
propagation 
delay 
times. 
In high- 
performance 
memory systems this decoder can 
be used 
to 
minimize 
the 
effects 
of 
system 
decoding. 
When 
employed 
with 
high-speed 
memories utilizing a fast enable circuit. the delay 
times of this decoder and the enable time of the 
memory are usually less than the typical access 
time 
of 
the 
memory. 
This 
means 
that 
the 
effective 
system 
delay 
introduced 
by 
the 
Schottky-clamped 
system decoder is negligible. 


The conditions at the binary select inputs and the 
three 
enable inputs 
select 
one of eight 
input 
lines. Two active-low 
and one active-high enable 
inputs 
reduce 
the 
need for external 
gates 
or 
inverters when expanding. A 24-line decoder can 
be implemented 
without 
external 
inverters 
and 
a 32-line decoder requires only one inverter. An 
enable input 
can be used as a data input 
for 
demultiplexing 
applications. 


The 
SN54ALS138 
and 
SN54AS138 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74ALS138 
and 
SN74AS138 
are 
characterized 
for operation 
from 0 °C to 70°C. 


U 


III « u uo 
z>>- 
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C 
18 
Yl 
G2A 
5 
17 
Y2 


NC 
6 
16 
NC 
G2B 
7 
15 
Y3 
Gl 
8 
14 
Y4 
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contains 
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current 
as 
of 
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date. 
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conform 
to 


specifications 
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SN54ALS138. 
SN54AS138. 
SN74ALS138. 
SN74AS138 
3·L1NE TO 8·L1NE DECODERS/DEMULTIPLEXERS 


Gl 161 


G2A 
141 


G2B IS) 


{ 


G2A 
ENABLE 
G2B 


INPUTS 


Gl 


tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 


Pin numbers shown are for 0, J. and N packages. 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS138, 
SN54AS138, 
SN74ALS138, 
SN74AS138 
3·L1NE TO 8·L1NE DECODERS/DEMULTIPLEXERS 


ENA8LE 
SELECT 
OUTPUTS 
INPUTS 
INPUTS 


G1 
G2A 
G28 
C 
8 
A 
YO 
Y1 
Y2 
Y3 
Y4 
Y5 
YB 
Y7 


X 
H 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


X 
X 
H 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


L 
X 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


H 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


H 
L 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 


H 
L 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 


H 
L 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


H 
L 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


H 
L 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


H 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 


H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


Supply voltage, 
VCC . . . 
. . . . . . . . 
. 
. 
Input voltage 
. 
Operating 
free-air temperature 
range; 
SN54ALS138, 
SN54AS138 
. 


SN74ALS138, 
SN74AS138. 
. 
. 


7V 
. 
7 V 
-55°C 
to 125°C 


o °C to 70°C 
-65°C 
to 150°C 
Storage temperature 
range 


recommended operating conditions 


SN54ALS138 
SN74ALS138 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
v 


10H 
High-level output current 
0.4 
0.4 
mA 


tOL 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS138 
SN74ALS138 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
vCC - 2 
VCC 
- 2 
V 


Vec 
- 
4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 V. 
10L - 
8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
0.1 
mA 


10 
VCC - 
5.5 V. 
Vo = 2.25 V 
-30 
-'12 
-30 
-112 
mA 


Ice 
Vce 
- 
5.5 V 
5 
10 
5 
10 
mA 


tAli typical values are at VCC = 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


TEXAS ." 
INSTRUMENTS 


SN54ALS13l 
SN74ALS13B 


3-L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PAfCAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
MIN to MAX 


SN54ALS138 
SN74ALS138 


MIN 
MAX 
MIN 
MAX 


tpLH 
A.8.C 
2 
28 
6 
22 
Any 
Y 
6 
22 
6 
18 
ns 


tpHL 


tpLH 
2 
22 
4 
17 
Enable 
Any 
Y 
ns 


tpHL 
4 
21 
5 
17 
BNOTE 1: Load circuit 
and voltage waveforms 
are shown 
in Section 
1. 
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SN54AS13B. 
SN74AS13B 


3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS 


SN54AS138 
SN74AS138 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High~levelinput voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output 
current 
-2 
-2 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise ~ 
noted) 
~ 


SN54AS138 
SN74AS138 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
18 mA 
1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 
IOH - 
-2 
mA 
vcc - 2 
Vcc - 2 
V 


VOL 
Vee 
- 
4.5 V, 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
= 5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.5 
0.5 
mA 


10' 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
30 
112 
30 
112 
mA 


leeH 
Vee 
- 
5.5 V 
12 
17.5 
12 
17.5 
mA 


leeL 
Vee 
5,5 V 
14 
20 
14 
20 
mA 


fI)•.. 
.;S 
(,).. 
C3 
en«"c 
CO 
en 
tAil 
typical 
values are at VCC 
= 5 V, TA = 25°C. 
..J 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' « 


Vcc 
4.5 V to 5.5 V, 


CL - 
50 pF, 


FROM 
TO 
RL - 
500 fl, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS138 
SN74AS138 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
11 
2 
10 
A, B, e 
Any 
Y 
2 
11 
2 
9.5 
ns 


tPHL 


tPLH 
2 
11.5 
2 
10 
G1 
Any 
Y 
ns 


tpHL 
2 
11 
2 
10 


tPLH 
- 
2 
9 
2 
7.5 
G2 
Any 
Y 
tpHL 
2 
10 
2 
8.5 
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INSTRUMENTS 


• 
Designed Specifically 
for High-Speed 
Memory 
Decoders and Data Transmission 
Systems 


• 
Incorporates 
2 Enable Inputs to Simplify 
Cascading and/or Data Reception 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


The' ALS139 circuit is designed 
to be used in 
high-performance 
memory-decoding 
or da- 
ta-routing 
applications 
requiring 
very short 
propagation 
delay times. In high-performan- 
ce memory systems, these decoders 
can be 
used to minimize the effects 
of system 
de- 
coding. 
When 
employed 
with 
high-speed 
memories 
utilizing 
a fast-enable 
circuit, 
the 
delay times of these decoders 
and the ena- 
ble time of the memory are usually less than 
the typical 
access time of the memory. This 
means that the effective 
system delay intro- 
duced 
by the Schottky-clamped 
system de- 
coder is negligible. 


The 'ALS139 is comprised 
of two individual 
two-line 
to four-line 
decoders 
in a single 
package. The active-low 
enable input can be 
used as a data line demultiplexing 
applica- 
tions. These decoders/demultiplexers 
featu- 
re fully buffered inputs, each of which repre- 
sents only one normalized 
load to its driving 
circuit. All inputs are clamped with high-per- 
formance 
Schottky 
diodes to suppress 
line- 
ringing 
and simplify 
system design. 


The SN54ALS139 is characterized 
for opera- 
tion over the full military temperature 
range 
of - 55 °e 
to 125°e. 
The SN74ALS139 
is 
characterized 
for 
operation 
from 
ooe 
to 
70oe. 


SN54ALS139, 
SN74ALS139, 
DUAL 2-L1NE TO 4-L1NE 
DECODERS/DEMULTIPLEXERS 


SN54ALS139 
. . .. 
J PACKAGE 
SN74ALS139 
.... 
D OR N PACKAGE 


(TOP VIEW) 


1<3 
1 U16 
Vcc 
1A 
2 
15 
2<3 
18 
3 
14 
2A 
1YO 
4 
13 
28 
1Y1 
5 
12 
2YO 
1Y2 
6 
11 
2Y1 
1Y3 
7 
10 
2Y2 
GND 
8 
9 
2Y3 


3 
2 
1 2019 


4 
18 [ 


5 
17[ 


6 
16 [ 


7 
15[ 


8 
14 [ 


9 
10 11 12 13 


fI 


This document contains information on products in 
more than one phase of development. The status of 
88ch device is indicated on the pagelsl specifying 
its 
electrical 
characteristics. 
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INPUTS 
OUTPUTS 
ENABLE 
SELECT 


G 
B 
A 
YO Y1 
Y2 
Y3 


H 
X 
X 
H 
H 
H 
H 


L 
L 
L 
L 
H 
H 
H 


L 
L 
H 
H 
L 
H 
H 


L 
H 
L 
H 
H 
L 
H 


L 
H 
H 
H 
H 
H 
L 


TEXAS -I!J 
INSTRUMENTS 


SN54ALS139. 
SN74ALS139 
DUAL 2-L1NE TO 4-L1NE 
DECODERS/DEMULTIPLEXERS 


tThese 
symbols are in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEC Publication 61]-12. 


Pins numbers shown are for D, J, and N packages. 


Supply 
voltage, 
Vcc . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . .. 
7 V 
Input voltage. 
. . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Operating 
free-air 
temperature 
range: 
SN54ALS139 
...........•............. 
-55°e 
to 125°e 
SN74ALS139 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
- ooe 
to 700e 
Storage 
temperature 
range 
. . . . . . . . . . . . . . . . . . • . . . . . . • . • . . .. 
- 65 °e to 150 °e 
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• 
INSTRUMENTS 


SN54ALS139. 
SN74ALS139 


DUAL 2·L1NE TO 4·L1NE DECODERS/DEMULTIPLEXERS 


SN54ALS139 
SN74ALS139 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VII 
Low-level input voltag~ 
0.7 
0.8 
V 


IOH 
High-level output current 
-0.4 
-0.4 
mA 


IOL 
Low-level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS139 
SN74ALS139 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18mA 
-1.2 
- 1.2 
V 


VOH 
Vee 
= 4.5 V 10 5.5 V, 
IOH = 
-0.4 
mA 
VCC-2 
VCC-2 
V 


Vee 
- 
4.5 V, 
IOL - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 II, 
10L - 
8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee 
= 5.5 V, 
Va 
= 2.25 V 
-30 
- 112 
-30 
- 112 
mA 


Ice 
Vee 
- 
5.5 V 
8 
13 
8 
13 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit 
output current, 10S. 


Vee 
- 
5 V, 
Vee 
- 
4.5 V 10 5.5 V, 


eL - 
50 pF, 
eL - 
50 pF, 


FROM 
TO 
RL - 
500 (I, 
RL - 
500O, 
PARAMETER 
UNIT 
IINPUTI 
IOUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'ALS139 
SN54ALS139 
SN74ALS139 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
9 
3 
17 
3 
14 
A or B 
Y 
ns 


'pHL 
9 
3 
17 
3 
14 


'PLH 
G 
9 
3 
17 
3 
14 
Y 
ns 
'pHL 
9 
3 
18 
3 
15 


PRODUCTION DATA documents 
contlin informllion 


curr.nt 
I. of publication 
dl.l. Products 
conform 
to 


IpecifiCitions 
pi' 
the terms of TIXII Instruments 
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II 


SN54AS139. 
SN74AS139 
DUAL 2·L1NE TO 4·L1NE DECODERS/DEMULTIPLEXERS 
PRODUCT 
PREVIEW 


SN54AS139 
SN74AS139 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VII 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
-2 
mA 


IOl 
Low-level output current 
20 
20 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
'e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS139 
SN74AS139 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
~ 4.5 V to 5.5 V. 
10H ~ 
-2 
mA 
VCC-2 
VCC-2 
V 


VOL 
Vee 
- 
4.5 V. 
10l 
- 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI ~ 2.7 V 
20 
20 
.A 


III 
Vee 
= 5.5 V. 
VI ~ 0.4 V 
-0.5 
-0.5 
mA 


10' 
Vee ~5.5 V. 
Vo 
~ 2.25 V 
-30 
- 112 
-30 
-112 
mA 


Ice 
Vee 
= 5.5 V 
13 
13 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rll 
- 
500. 
UNIT 
PARAMETER 
TA - 
MIN to MAX 
IINPUTl 
(OUTPUT) 
SN54AS139 
SN74AS139 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


tplH 
5.5 
5.5 
A or B 
Y 
ns 


tpHl 
6 
6 


tPlH 
G 
5.5 
5.5 
y 
ns 


tpHl 
5 
5 


PRODUCT 
PREVIEW documents 
contlin inform.tion. 


on products in the form.live 
or design phasl of 
2-128 ::::i~~::;i~~; 
.;h:~i~t:r~:~il:. 
::::,l~::ru:~~~~ 
reserves the right to chlnge or discontinue th••• 
product. 
without notice. 
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SN54ALS151, 
SN54AS151, 
SN74ALS151, 
SN74AS151 
1 OF 8 DATA 
SELECTORS/MULTIPLEXERS 


• 
B-Line to '-Line 
Multiplexers 
Can Perform As: 


Boolean Function 
Generators 
Parallel-to-Serial 
Converters 
Data Source Selectors 


• 
Input Clamping 
Diodes Simplify 
System 
Design 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, 
Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


description 


These 
monolithic 
data 
selectors/multiplexers 
provide 
full 
binary 


decoding 
to select 
one of eight data sources. 
The strobe 
input iGi 


must 
be at a low 
logic 
level to enable 
the inputs. 
A high level at 


the 
strobe 
terminal 
forces 
the W output 
high 
and the Y output 


low. 


The 
SN54ALS151 
and 
SN54AS151 
are 
characterized 
for 


operation 
over the full military 
temperature 
range of 
- 55°C 
to 


125 
·C. 
The SN74ALS151 
and SN74AS151 
are characterized 


for operation 
from 0 °C to 70°C. 


INPUTS 
OUTPUTS 


SELECT 
STROBE 
G 
y 
W 
C 
B 
A 


X 
X 
X 
H 
L 
H 


L 
L 
L 
L 
DO 
DO 


L 
L 
H 
L 
01 
D1 


L 
H 
L 
L 
02 
M 


L 
H 
H 
L 
03 
D3 


H 
L 
L 
L 
04 
04 


H 
L 
H 
L 
05 
OS 


H 
H 
L 
L 
06 
06 


H 
H 
H 
L 
07 
151 


SN54ALSI51, 
SN54AS151 
... 
J PACKAGE 
SN74AlS151, 
SN74AS151 
... 
0 OR N PACKAGE 


(TOP VIEW) 


D3 
I 
U16 
VCC 
D2 
2 
15 
D4 


D1 
3 
14 
D5 


DO 
4 
13 
D6 


Y 
5 
12 
D7 
W 
6 
II 
A 
G 
7 
10 
B 


GND 
8 
9 
C 


SN54AlS151, 
SN54AS151 
... 
FK PACKAGE 


(TOP VIEW) 


U 
N ",U u~ 
0 oz >0 


2 
I 
2019 


D1 
4 
18 
D5 


DO 
5 
17 
D6 


NC 
6 
16 
NC 
Y 
7 
IS 
D7 


W 
8 
14 
A 


9 10 II 
1213 


1<.:> ouu 
!Xl 
zz 
<.:> 


NC - No internal 
connection 


MUX 
G (7) 
EN 


A 
(11) 
:}G~ 
8 (101 


c 
19) 


DO 
(4) 
0 
01 
(3) 
1 
(5) 
y 


02 
121 
2 
(6) w 
03 
111 
3 
04 (151 
4 
05 
114) 
5 
06 (131 
6 
07 
112) 
7 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and lEe 


Publication 
617-12. 


Pin numbers 
shown 
are for O. J. and N packages. 


PRODUCTION DATA documents contain infOfmltion 
curr.nt 
•• of publitltion 
date. Products 
conform 
to spetifications 
per the terms of fll.lnstruments 


stand.rd 
wlrrlnty. 
Production 
processing 
does not 
nlClS$lrily 
include tlSting of ,II par.meters. 
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SN54ALS151. SN54AS151. SN74ALS151. SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 


IB 


02 
(21 


~ 
03 
111 
r- 
en 
DATA 
Q) 
INPUTS 
04 
(15) 
:] 
C. 
~ 
05 (141 
en 
(')~. 
06 
(13) 
(")l: 
;::;" 
l/I 
(12) 
07 


DATA 
{ 
A 
SELECT 
B 


(BINARY) 


C 


Supply 
voltage, 
V CC 
. 


Input voltage. 
. 
, . , .. 


Operating 
free-air 
temperature 
range: SN54ALS151, 
SN54AS151 
.......•. 


SN74ALS151,SN74AS151 


........ 
.7V 
. 
7V 


-55°Cto 
125°C 


.... 
0 °C to 70°C 


- 65°C 
to 
150°C 


TEXAS ~ 
INSTRUMENTS 


SN54ALS151. 
SN74ALS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 


SN54ALS151 
SN74ALS151 
, 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
- 1 
-2.6 
mA 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


SN54ALS151 
SN74ALS151 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
- 18 mA 
-1.5 
-1.5 
V 


Vee 
= 4.5 V to 5.5 V, 
InH 
= 
-0.4 
mA 
VrC -2 
VCC-2 


VOH 
Vee 
= 4.5 V, 
10H ~ 
-1 
mA 
2.4 
3.3 
V 


Vee 
~ 4.5 V, 
10H ~ 
-2.6 
mA 
2.4 
3.2 


VOL 
Vee 
- 
4.5 V, 
IOL-12mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 V, 
V 


10L - 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1, 
mA 


IIH 
Vee 
~ 5.5 V, 
VI = 2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


lOt 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
~ 5.5 V, 
Inputs at 4.5 V 
7.5 
12 
7.5 
12 
mA 


tAli 
typical 
values 
are at VCC 
= 
5 V. TA 
= 25°C. 


*The 
output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current. 
105- 


Vcc 
= 4.5 V 10 5.5 V, 


CL = 50 pF, 


FROM 
TO 
RL = 5000, 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUT) 
TA = MIN to MAX 


SN54ALS151 
SN74ALS151 


MIN 
MAX 
MIN 
MAX 


tpLH 
4 
21 
4 
18 
A. B, or C 
Y 
ns 
tpHL 
8 
35 
8 
24 


tpLH 
A, B, or e 
7 
36 
7 
24 


W 
ns 


tpHL 
7 
26 
7 
23 


tpLH 
3 
14 
3 
10 
Any 0 
Y 
ns 
tpHL 
5 
21 
5 
15 


tpLH 
Any 0 
W 
3 
23 
3 
15 
ns 


tpHL 
4 
20 
4 
15 


'pLH 
G 
4 
21 
4 
18 


Y 
ns 


tpHL 
4 
25 
4 
19 


tpLH 
G 
5 
27 
5 
19 
W 
ns 


tpHL 
5 
26 
5 
23 


TEXAS ~ 
INSTRUMENlS 


II 


SN54AS151. 
SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 


SN54AS151 
SN74AS151 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low-level 
output current 
32 
48 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°c 


II 


SN54AS151 
SN74AS151 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V 10 5.5 V. 
10H - 
-2 
mA 
VCC -2 
VCC-2 


VOH 
VCC - 
4.5 V. 
10H - 
-12 
mA 
2.4 
3.2 
V 


VCC - 
4.5 V. 
10H - 
15 mA 
2.4 
3.3 


VCC - 
4.5 V. 
10L - 
32 mA 
0.25 
0.5 
VOL 
V 


VCC - 
4.5 V. 
10L - 
48 mA 
0.35 
0.5 


A. 8. or C 
0.2 
0.2 


II 
VCC = 5.5 V. 
VI = 7 V 
mA 


All others 
0.1 
0.1 


A. 8. or C 
40 
40 


IIH 
VCC ~ 5.5 V. 
VI = 2.7 V 
.A 
All others 
20 
20 


A. B, or C 
-1 
-1 
IlL 
VCC = 5.5 V. 
VI ~ 0.4 V 
mA 


All others 
-0.5 
-0.5 


lOt 
VCC - 
5.5 V. 
Vo 
- 
2.25 V 
30 
112 
30 
112 
mA 


ICC 
Vcc 
- 
5.5 V. 
18.6 
30 
18.6 
30 
mA 


Vcc 
- 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 500O, 


PARAMETER 
UNIT 
(INPUT) 
10UTPUT) 
TA ~ MIN to MAX 


SN54AS151 
SN74AS151 


MIN 
MAX 
MIN 
MAX 


tpLH 
4:5 
16 
4.5 
14.5 


A. B, or C 
Y 
ns 


tpHL 
4.5 
16 
4.5 
15 


tPLH 
4 
14.5 
4 
12 


A. B, or C 
W 
ns 


tpHL 
4 
14.5 
4 
12 


tpLH 
3 
11.5 
3 
10.5 
Any D 
Y 
ns 


tpHL 
3 
12 
3 
11 


tpLH 
2 
8 
2 
6.5 
Any 0 
W 
ns 


tpHL 
1 
5.5 
1 
4.5 


tpLH 
~ 
4.5 
16 
4.5 
14 
Y 
ns 


tpHL 
3 
12.5 
3 
11 


tpLH 
G 
1.5 
7 
1.5 
6 
W 
ns 


tpHL 
3 
11 
3 
10 


TEXAS "!1 
INSTRUMENTS 


SN54ALS153. 
SN54AS153. 
SN74ALS153. 
SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 


• 
Permits Multiplexing 
from N Lines to 1 Line 


• 
Performs Parallel-to-Serial 
Conversion 


• 
Strobe (Enable) Line Provided for Cascading (N 
lines to n lines) 


• 
'ALS253 
and 'AS253 
Are 3-State Versions of 
These Parts 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


Each 
of 
these 
data 
selectors/multiplexers 
contains 


inverters 
and 
drivers 
to supply 
full 
binary 
decoding 
data 


selection to the AND-OR gates. 
Separate 
strobe inputs IGI 


are provided 
for each of the two 
four-line 
sections. 


The SN54ALS153 
and SN54AS153 
are characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 125°C. 
The SN74ALS153 
and SN74AS153 
are characterized 
for operation 
from 0 DC to 70°C. 


SElECT 
DATA INPUTS 
STROBE 
OUTPUT 
INPUTS 


B 
A 
CO 
Cl 
C2 
C3 
G 
Y 


x 
X 
X 
X 
X 
X 
H 
L 


L 
L 
L 
X 
X 
X 
L 
L 


L 
L 
H 
X 
X 
X 
L 
H 


L 
H 
X 
L 
X 
X 
L 
L 


L 
H 
X 
H 
X 
X 
L 
H 


H 
L 
X 
X 
L 
X 
L 
L 


H 
L 
X 
X 
H 
X 
L 
H 


H 
H 
X 
X 
X 
L 
L 
L 


H 
H 
X 
X 
X 
H 
L 
H 


SN54AlS153. 
SN54AS153 
J PACKAGE 
SN74AlS153. 
SN74AS153 
0 DR N PACKAGE 


(TOP VIEW) 


lG 
B 
lC3 
lC2 
lCl 
lCa 
IV 
GND 


PRODUCTION 
DATA documents 
contllin 
information 
curr.nt 
'$ of public-tion 
dati. Products 
conform 
to specifiCltions 
per the terms of T'X.I 
Instruments 


standard 
warr.nty. 
Production processing 
does not 
necesSirily 
include testing 
of all parameters. 


TEXAS -1/1 
INSTRUMENlS 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


SN54ALSI53, 
SN54AS153 
... 
FK PACKAGE 


(TOP VIEW) 
U 
Ie.:;U 
Uk.:l 
al 
Z>N 


lC3 
lC2 
5 
NC 
6 
lCl 
7 
lCa 
8 


18 
A 
17 
2C3 
16 
NC 
15 
2C2 
14 
2Cl 
910111213 


>-OU>-O 
-ZZNU 
l:l 
N 


lG 
(1) 


lCO 
161 


lCl 
(5) 


lC2 
141 


1C3 (3) 


2G 
1151 


1101 
2CO 
2Cl 
1111 


2C2 
(121 


2C3 
1131 


t This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for 
D, J, and N packages. 


II 


SN54ALS153. SN54AS153. SN74ALS153. SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 


B 


SelECT 


A 


2CO 
1101 


1111 


2C1 


DATA 
2 


1121 


2C2 


2C3 
1131 


(151 
2(; 


Supply 
voltage, 
VCC 


Input voltage 
. . . . . . . . . . . . . . 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS153, 
SN54AS153 


SN74ALS153,SN74AS153 


........... 
7 V 


. .. 
7V 


-55°Cto 
125°C 


.. 
0 °C to 70°C 


-65°Ct0150oC 


TEXAS ." 
INSTRUMENlS 


SN54ALS153. 
SN74ALS153 


DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 


SN54ALS153 
SN74ALS153 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
- 1 
-2.6 
mA 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


PARAMETER 
TEST CONDITIONS 
SN54ALS153 
SN74ALS153 


Typf 
Typf 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V. 
II = 
-18 
mA 
-1.5 
-1.5 
V 


VCC 
- 
4.5 V to 5.5 V. 
10H = 
-0.4 
mA 
VCC-2 
VCC-2 


VOH 
VCC 
- 
4.5 V. 
10H - -1 mA 
2.4 
3.3 
V 


VCC = 4.5 V. 
10H = 
-2.6 
mA 
2.4 
3.2 


VCC 
= 4.5 V. 
10L = 12mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


VCC 
= 4.5 V 
10L = 24 mA 
0.35 
0.5 


II 
VCC 
- 
5.5 V. 
VI 
= 7 V 
0.1 
0.1 
mA 


IIH 
VCC 
= 5.5 V. 
VI 
= 2.7 V 
20 
20 
"A 
IlL 
VCC 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


lOt 
VCC 
= 5.5 V. 
Va 
= 2.25 
V 
-30 
- 112 
-30 
- 112 
mA 


ICC 
Vcc 
- 
5.5 V. 
All inputs at 4.5 V 
7.5 
14 
7.5 
14 
mA 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) D 


(I)•.. 
·S 
(J.. 
C3 
en 
<t 
"Cc: 
ca 
en 
....I 
<t 


Vcc 
= 4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL = 500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
= MIN to MAX 


SN54ALS153 
SN74ALS153 


MIN 
MAX 
MIN 
MAX 


tpLH 
5 
29 
5 
21 
A or B 
y 
ns 


tpHL 
5 
27 
5 
21 


tPLH 
Data (Any CI 
3 
15 
3 
10 
Y 
ns 
tpHL 
2 
18 
4 
15 


tpLH 
G 
5 
27 
5 
18 
y 
ns 
tpHL 
3 
22 
5 
18 


TEXAS -1!1 
INSTRUMENTS 


SN54AS153. 
SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 


SN54AS153 
SN74AS153 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
12 
15 
mA 


10L 
Low-level output current 
32 
48 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
DC 


SN54AS153 
SN74AS153 


PARAMETER 
TEST CONDITIONS 
Typl 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V, 
11=-18mA 
-1.2 
-t.2 
V 


VCC - 
4.5 V 10 5.5 V, 
10H - 
2 mA 
VCC- 2 
VCC-2 


VOH 
VCC - 
4.5 V, 
10H - 
12 mA 
2.4 
3.2 
V 


VCC - 
4.5 V, 
10H - 
-15 
mA 
2.4 
3.3 


VCC - 
4.5 V, 
10L - 
32 mA 
0.25 
0.5 


VOL 
V 
VCC - 
4.5 V 
10L - 
48 mA 
0.35 
0.5 


A, B 
0.2 
0.2 
II 
VCC = 5.5 V, 
VI = 7V 
mA 
All others 
0.1 
0.1 


A, B 
40 
40 


IIH 
VCC = 5.5 V, 
VI = 2.7 V 
~A 
All others 
20 
20 


A, B 
1 
-1 


IlL 
VCC = 5.5 V, 
VI = 0.4 V 
mA 
All others 
-0.5 
-0.5 


10i 
VCC 
5.5 V, 
Vo 
2.25 V 
30 
112 
30 
112 
mA 


Outputs high 
16 
26 
16 
26 
ICC 
Vcc 
= 5.5 V, 
I Outputs low 
mA 
21 
33 
21 
33 


tAil 
typical 
values are at VCC 
;; 
5 V, TA 
'" 
25°C. 


tThe 
output 
conditions 
have been chosen to produce 
a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


Vcc 
= 4.5 V to 5.5 V, 


CL = 50 pF, 


FROM 
TO 
RL = 500 n, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AS153 
SN74AS153 


MIN 
MAX 
MIN 
MAX 


'pLH 
3 
14 
3 
12.5 
A or B 
Y 
ns 
'pHL 
3 
12.5 
3 
11 


'pLH 
2 
8 
2 
7 
Dala (Any CI 
y 
ns 


'pHL 
2 
8.5 
2 
8 


'pLH 
G 
3 
13 
3 
11.5 
Y 
ns 
'PHL 
2 
10 
2 
9 


TEXAS "J1 
INSTRUMENTS 


SN74ALS156 
DUAL 2·L1NE TO 4·L1NE DECODER/DEMULTIPLEXER 
WITH OPEN·COLLECTOR OUTPUTS 
02930. 
JUNE 
1986 


• 
Applications: 
Dual 2-Line to 4-Line Decoder 
Dual 1-Line to 4-Line Demultiplexer 
3-Line to a-Line Decoder 
1-Line to a-Line Demultiplexer 


• 
Individual Strobes Simplify 
Cascading for 
Decoding or Demultiplexing 
Larger Words 


description 


The' ALS 156 circuits feature dual 1-line to 4-line 
demultiplexers 
with 
individual 
strobes 
and 


common binary-address inputs in a single 16-pin 
package. 
When both sections are enabled, the 


common 
binary-address 
inputs 
sequentially 


select and route associated 
input data to the 
appropriate 
output 
of 
each 
section. 
The 


individual 
strobes 
permit enabling or disabling 
each of the 4-bit sections 
as desired. 


Data applied to input 1e is inverted at its outputs 
and data applied at input ic is not inverted 
through 
its outputs. 
The inverter following 
the 
1e data input permits use of the' ALS 156 as a 
3-line to 8-line demultiplexer 
without 
external 
gating. 
All 
inputs 
are 
clamped 
with 
high- 


performance 
Schottky 
diodes to suppress line 


ringing and simplify 
system design. 


The SN74ALS156 
is characterized for operation 


from ooe to 70oe. 


o OR N PACKAGE 


(TOP VIEW) 


1C 
1G 


B 
1Y3 
1Y2 
1Y1 


1YO 
GND 


VCC 
2C 
2G 


A 
2Y3 
2Y2 
2Y1 
2YO 


PRODUCTIOI 
DATA Hell ••••••• eont.in 
inf.r •• tion 


ellnHt " .f puillication 
dati. P"ducts 
conform to 


specifications 
per the term. of T1.1. Inltruments 
::=~i~li~:1~1~ 
~~~:~i:; 
:I~O=:~:;:S 
not 


,-V,6 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


FN PACKAGE 


ITOP VIEW) 
U 
Ie> U U 
UIU 
__ 
Z><,< 


3 
2 
1 2019 


4 
18[ 
5 
17[ 


6 
16[ 


7 
'~~ 
8 
14 


9 
1011 
12 13 
oouo- 
>-ZZ>->- 
_(,:)NN 


TEXAS ~ 
INSTRUMENTS 


II 


SN74ALS156 
DUAL 2-L1NE TO 4·L1NE DECODER/DEMULTIPLEXER 
WITH OPEN-COLLECTOR OUTPUTS 


logic symbols t (alternatives) 


2-L1NE TO 4-L1NE DECODER 


XIV 


3-L1NE TO B-L1NE DECODER 


xIv 
2YO 


A 
1131 
1 
2Yl 


B 
13) 
2 
2Y2 


C 
III ]- 
2Y3 


115) 
IVO 


G 
2 
JEN 
lYl 
14 
lY2 


lY3 


OMUX 
2YO 


1131 
J]G% 


2Yl 


A 
(3) 
2Y2 
B 
11) 
2Y3 
C 
115) 
lYO 


G 
12\ 


J 


IVI 
14 
lY2 


IV3 


2-L1NE TO 4-L1NE DECODER 


OR 


I-LINE 
TO 4-L1NE DEMULTIPLEXER 


INPUTS 
OUTPUTS 


SELECT 
STROBE 
DATA 


B 
A 
1G 
1C 
1Y0 
1Y1 
1Y2 
1Y3 


X 
X 
H 
X 
H 
H 
H 
H 


L 
L 
L 
H 
L 
H 
H 
H 


L 
H 
L 
H 
H 
L 
H 
H 


H 
L 
L 
H 
H 
H 
L 
H 


H 
H 
L 
H 
H 
H 
H 
L 


X 
X 
X 
L 
H 
H 
H 
H 


INPUTS 
OUTPUTS 
SELECT 
STROBE 
DATA 


B 
A 
2G 
21: 
2YO 
2Y1 
2Y2 
2Y3 


X 
X 
H 
X 
H 
H 
H 
H 


L 
L 
L 
L 
L 
H 
H 
H 


L 
H 
L 
L 
H 
L 
H 
H 


H 
L 
L 
L 
H 
H 
L 
H 


H 
H 
L 
L 
H 
H 
H 
L 


X 
X 
X 
H 
H 
H 
H 
H 


FUNCTION 
TABLE 


3-L1NE TO B-L1NE DECODER 


OR 


1-L1NE TO B-L1NE DEMULTIPLEXER 


INPUTS 
OUTPUTS 


STROBE 
SELECT 
(0) 
(1) 
12) 
(3) 
(4) 
(5) 
(5) 
(7) 


OR DATA 


c* 
B 
A 
G§ 
2YO 
2Y1 
2Y2 
2Y3 
lYO 
1Y1 
1Y2 
1Y3 


X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


L 
L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 


L 
H 
H 
L 
H 
H 
H 
L 
H 
H 
H 
H 


H 
L 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


H 
L 
H 
L 
H 
H 
H 
H 
H 
L 
H 
H 


H 
H 
L 
L 
H 
H 
H 
H 
H 
H 
L 
H 


H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
L 


t C = inputs 1C and 2C connected 
together 


§ ~ 
= inputs 1G and 2~ connected together 


tThese 
symbols are in accordance with ANSI/IEEE Std 91·1984 
and lEe Publication 
617·12. 
Pin numbers shown on logic symbols are for 0 and N packages only. 


TEXAS 
." 
INSTRUMENTS 


SN74ALS156 


DUAL 2·L1NE TO 4·L1NE DECODER/DEMULTIPLEXER 


WITH OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. Vcc . . . . . . . . . . . 
. . . . . . . . 
. . . . . . . .. 
7 V 


Input voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 


Operating free-air temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
ooC to 70°C 


Storage temperature 
range 
. . . . . . . . . . . . . . . . . . . . .. 
- 65°C to 150°C 


MIN 
NOM 
MAX 
UNIT 


Vee 
Supply voltage 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


VOH 
High-level output 
voltage 
5.5 
V 


IOL 
Low-level output current 
8 
mA 


TA 
Operating free-air temperature 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TVpt 
MAX 
UNIT 


VIK 
Vee 
~ 4.5 V, 
II = 
-18 
mA 
-1.5 
V 


Vee 
- 
4.5 V, 
IOL = 4 mA 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 V, 
IOL - 
8 mA 
0.35 
0.5 


IOH 
Vee 
- 
4.5 V, 
VOH 
- 
5.5 V 
0.1 
mA 


II 
Vee 
= 5.5 V, 
VI ~ 7 V 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
~A 


leeL 
Vee 
~ 5.5 V 
5 
9 
mA 


VCC - 
5 v, 
VCC - 
4.5 V to 5.5 v, 


CL - 
50 pF. 
CL - 
50 pF, 
PARAMETER 
FROM 
TO 
RL - 
500O, 
RL - 
500O, 
UNIT 


TA 
- 
25°C 
TA - 
O°C to 70°C 


TVP 
MIN 
MAX 


IpLH 
A, 8 
1V.2V 
30 
13 
55 


12 
6 


ns 
IpHL 
25 


IpLH 
38 
18 
50 
1e 
1V 
ns 
IpHL 
12 
6 
23 


IPLH 
1<l" 
24 
13 
38 
tv 
ns 
IpHL 
13 
6 
22 


IpLH 
2~, 
2<l" 
24 
13 
38 
2V 
ns 
IPHL 
13 
6 
22 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS157, SN54ALS158. SN54AS157. SN54AS158 
SN74ALS157. SN74ALS158. SN74AS157. SN74AS158 
QUADRUPLE 
1 OF 2 DATA SELECTORS/MULTIPLEXERS 


02661. 
APRIL 1982-REVI$ED 
MAY 
1986 


• 
Buffered Inputs and Outputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Ouality and 
Reliability 


description 


These 
monolithic 
data 
selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output 
gates. A separate 
strobe 
input 
(3) is provided. 
A 4-bit 
word 
is 
selected from one of two sources and is routed 
to the four outputs. 
The' ALS 157 and 'AS 157 
present 
true 
data whereas 
the 
'ALS 158 
and 
'AS 158 
present 
inverted 
data 
to 
minimize 
propagation 
delay time. 


The SN54' 
family is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°e 
to 
125°e. 
The 
SN74' 
family 
is 
characterized 
for operation from ooe to 70oe. 


1A 
{oJ 
1Y 
18 


2A 
171 
2Y 
28 


3A 
191 
3Y 


(121 
OY 


tThese symbols are in accordance with ANSI/IEEE Std 91-1984 


and lEe Publication 617-12. 


Pin numbers shown are for 0, J. and N packages. 


SN54ALS·. 
SN54AS' 
. 
. J PACKAGE 
SN74ALS·. 
SN74AS' 
. 
D OR N PACKAGE 


(TOP VIEW) 


AIB 
1 V16 
VCC 
1A 
2 
15 
G 


1B 
3 
10 
4A 


1Y 
0 
13 
4B 


2A 
5 
12 
4Y 


2B 
6 
11 
3A 


2Y 
7 
10 
3B 
GND 
8 
9 
3Y 


3 
2 
1 2019 


1B • 
18 
4A 


1Y 
5 
17 
4B 
NC 
6 
16 
NC 


2A 
7 
15 
4Y 


2B 
8 
I. 
3A 


9 
10 11 1213 


INPUTS 
OUTPUT Y 


DATA 
STROBE 
SELECT 
'ALS157 
'ALS'5B 
G 
A/B 
A 
B 
'AS'57 
'AS'5B 


H 
X 
X 
X 
L 
H 


L 
L 
L 
X 
L 
H 


L 
L 
H 
X 
H 
L 


L 
H 
X 
L 
L 
H 


L 
H 
X 
H 
H 
L 


PRODUCTION 
DATA 
documents 
contain 
information 
current 
as 
of 
publication 
date. 
~:Od~:~:onlf::::ut:::::ifi:::~d~~s·r 
~~~rt:~~~ 
Production 
prOi:."ing 
does 
not 
necessafly 
include testing of all parameters. 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS157. SN54ALS158. SN74ALS157, SN74ALS158 
QUADRUPLE 
1 OF 2 DATA SELECTORS/MULTIPLEXERS 


logic diagrams (positive logic) 


'ALS157 


121 


lA 


(31 


lB 


(51 


2A 
• 


161 
2B 


1111 
3A 


:t> 
1101 
r- 
3B 
en 


Cl) 
1141 
:J 
4A 
Q. 


:t> 
1131 
en 
4B 


("') 
STROBE G 
1151 


:;' 
SELECT A'B 


111 
n 
C 
;:;:' 
en 


121 


'ALS15B 


lA 


1B 
131 
lY 


151 
2A 


2B 
161 


1111 


3A 


1101 
3B 


1141 
4A 


1131 


4B 


STROBE G 
1151 


SELECT AlB 
111 


Pin numbers shown 
are for D. J. and N packages. 
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TEXAS l!1 
INSTRUMENTS 


SN54AS157, 
SN54AS158, 
SN74AS157, 
SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 


logic diagrams (positive logic) 


lA 
(21 


28 
(6) 


3A 
(111 


(10) 
38 


4A 
(14) 


(131 
48 


lA 
(21 


18 
(3) 


2A 
(5) 


28 
(61 


3A 
(111 


(10) 
38 


(14) 
4A 


(13) 
48 


TEXAS • 
INSTRUMENTS 


II 


SN54ALS157. 
SN54ALS158. 
SN74ALS157. 
SN74ALS158 


QUADRUPLE 
1 OF 2 DATA SELECTORS/MULTIPLEXERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


... 
.... 
. .. 
7 V 
7V 


-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


Supply voltage, Vee .. 
Input voltage 
. . . . . . . .. 
. 
. 
Operating 
free-air temperature 
range: 
SN54ALS157, 
SN54ALS158 
SN74ALS157, 
SN74ALS158 
.. 


SN54ALS157 
SN74ALS157 


SN54ALS158 
SN74ALS158 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10L 
Low·level output current 
4 
8 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS157 
SN74ALS157 


PARAMETER 
TEST CONOITIONS 
SN54ALS158 
SN74ALS158 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
= 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
'OH ~ 
-0.4 
mA 
VCC-2 
VCC-2 
V 


Vee 
~ 4.5 V, 
'OL - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


Vee 
- 
4.5 V, 
'OL - 
8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
5.5 V, 
V, - 
2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10* 
Vee 
= 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


I 'ALS157 
6 
11 
6 
11 


Ice 
'ALS158 
Vee 
= 5.5 V, 
See Note 1 
mA 


5 
10 
5 
10 


t All typical values ae at VCC = 5 V. TA = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
current, 10S. 


NOTE1: 
Ice is measured with 4.5 V applied to all inputs and all outputs open. 


TEXAS ." 
INSTRUMENTS 


SN54ALS157. SN54ALS158, SN74ALS157. SN74ALS158 
QUADRUPLE 
1 OF 2 DATA SELECTORS/MULTIPLEXERS 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 O. 
RL-5000 


PARAMETER 
IINPUTI 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 
UNIT 


'ALS157 
SN54ALS157 
SN74ALS157 


TYP 
MIN 
MAX 
MIN 
MAX 


'PLH 
9 
4 
17 
4 
14 
A or B 
Y 
ns 
'pHL 
6 
2 
15 
2 
12 


'pLH 
AIB 
15 
7 
28 
7 
24 
Y 
ns 
'pHL 
9 
4 
16 
4 
13 


'pLH 
14 
7 
25 
7 
,20 
G 
y 
ns 
'pHL 
10 
4 
18 
4 
13 


VCC - 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 O. 
RL-5000 


PARAMETER 
IINPUTI 
(OUTPUTI 
TA - 
25°C 
TA 
- 
MIN 10 MAX 
UNIT 


'ALS158 
SN54ALS158 
SN74ALS158 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
9 
4 
18 
4 
15 
A or B 
Y 
ns 
'pHL 
5 
2 
12 
2 
8 


'PLH 
AIB 


13 
5 
22 
5 
18 
Y 
ns 
'pHL 
13 
5 
22 
5 
18 


'pLH 
G 
13 
5 
22 
5 
18 
Y 
ns 
tpHL 
13 
5 
22 
5 
18 


TEXAS 
• 
INSTRUMENTS 


fI 


SN54AS157. SN54AS158. SN74AS157. SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 


Supply 
voltage, 
Vee 
. 


Input 
voltage 
.... 


Operating 
free-air 
temperature 
range: 
SN54AS 
157, 
SN54AS 
158 
...•. 


SN74AS157, 
SN74AS158 


7V 
7V 


-55°e 
to 
125°e 


. .. 
ooe to 700e 


-65°e 
to 
1500e 


SN54AS157 
SN74AS157 


SN54AS15S 
SN74AS15S 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
v 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
-2 
mA 


10L 
low-level 
output current 
20 
20 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS157 
SN74AS157 


PARAMETER 
TEST CONDITIONS 
SN54AS15S 
SN74AS158 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vec 
- 
4.5 V, 
II - 
18 mA 
1.2 
1.2 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 
10H - 
2 mA 
VCC 2 
VCC-2 
V 


VOL 
Vee 
- 
4.5 V, 
IOL - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


A/S 
0.2 
0.2 


II 
Vee 
= 5.5 V, 
VI = 7 V 
mA 
A, B. or G 
0.1 
0.1 


A/S 
40 
40 


IIH 
A, B. or G 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
.A 


A/S 
-1 
-1 


IlL 
Vee 
= 5.5 V. 
VI = 0.4 V 
mA 
A, B or G 
-0.5 
-0.5 


101 
Vee 
= 5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
- 112 
mA 


'AS157 
17.5 
28 
17.5 
28 
Ice 
Vee 
= 5.5 V 
mA 
'AS158 
15.6 
22.5 
15.6 
22.5 


tAli typical values are at VCC = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
current.los. 


TEXAS ~ 
INSTRUMENTS 


SN54AS157, 
SN54AS158, 
SN74AS157, 
SN74AS158 


QUADRUPLE 
1 OF 2 DATA SELECTORS/MULTIPLEXERS 


Vcc 
- 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN 10 MAX 


SN54AS157 
SN74AS157 


MIN 
MAX 
MIN 
MAX 


IpLH 
1 
7.5 
1 
6 


A or 8 
y 
ns 


IpHL 
1 
6.5 
1 
5.5 


IpLH 
A/B 
2 
12 
2 
11 
Y 
ns 


IpHL 
2 
12 
2 
10 


IpLH 
2 
12.5 
2 
10.5 
G 
y 
ns 


IpHL 
2 
8.5 
2 
7.5 


Vcc 
- 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
MIN 10 MAX 


SN54AS158 
SN74AS158 


MIN 
MAX 
MIN 
MAX 


IpLH 
1 
6 
1 
5 
A or B 
Y 
ns 
IPHL 
1 
5.5 
1 
4.5 


IPLH 
A/B 
2 
11 
2 
9.5 
y 
ns 
IPHL 
2 
11.5 
2 
10.5 


IpLH 
G 
2 
8 
2 
6.5 
y 
ns 
IpHL 
2 
11.5 
2 
10 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


SN54ALS160B 
THRU SN54ALS163B. 
SN54AS160 
THRU SN54AS163 


SN74ALS160B 
THRU SN74ALS163B. 
SN74AS160 
THRU SN74AS163 


SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 


• 
Internal 
Look-Ahead 
for Fast Counting 


• 
Carry Output 
for n-Bit Cascading 


• 
Synchronous 
Counting 


• 
Synchronously 
Programmable 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


SN54AlS', 
SN54AS' 
J PACKAGE 
SN74AlS', 
SN74AS' 
D OR N PACKAGE 


{TOP VIEW} 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


ClR 


CLK 


A 


B 
C 


D 


ENP 
GND 


VCC 
RCo 
°A 
aB 
Oc 
°D 
ENT 


LOAD 


These 
synchronous, 
presettable 
counters 
feature 
an internal 
carry 


look-ahead 
for 
application 
in high-speed 
counting 
designs, 
The 


'ALS160B, 
'ALS162B, 
'AS160, 
and 'AS162 
are decade 
counters, 


and the 
'ALS161B, 
'ALS163B, 
'AS161, 
and 
'AS163 
are 4-bit 


binary 
counters. 
Synchronous 
operation 
is provided 
by having 
all 


flip-flops 
clocked 
simultaneously 
so 
that 
the 
outputs 
change 


coincident 
with 
each 
other 
when 
so instructed 
by the count-enable 


inputs 
and internal 
gating. 
This 
mode 
of operation 
eliminates 
the 


output 
counting 
spikes 
that 
are 
normally 
associated 
with 


asynchronous 
(ripple 
clock) 
counters, 
A 
buffered 
clock 
input 


triggers 
the 
four 
flip-flops 
on the 
rising 
(positive-going) 
edge 
of 


the clock 
input 
waveform. 


~15u ~8 
uuz>a:: 


3 
2 
2019 


A 
4 
18 
0A 


B 
5 
17 
0B 


NC 
6 
16 
NC 


C 
7 
15 
Oc 


D 
8 
14 
aD 


9 10 111213 


These counters 
are fully 
programmable; 
that 
is, they may be preset 
to 
any 
number 
between 
0 
and 
g, 
or 
15. 
As 
presetting 
is 
synchronous, 
setting 
up a low 
level at the load input 
disables 
the 


counter and causes the outputs to agree with the setup data after 


the next 
clock 
pulse 
regardless 
of the levels 
of the enable 
inputs. 


o..OU\Of- 
zzz«z 
w<.:) 
OW 
...J 


The 
clear 
function 
for the' 
ALS 160B, 
'ALS 161 B, 'AS 160, 
and' 
AS 161 
is asynchronous 
and a low 
level 
at the clear 


input 
sets 
all four 
of the 
flip-flop 
outputs 
low 
regardless 
of the 
levels 
of the 
clock, 
load, 
or enable 
inputs. 


The 
clear 
function 
for the 
'ALS162B, 
'ALS163B, 
'AS162, 
and 
'AS163 
is synchronous 
and a low 
level 
at the 
clear 


input 
sets 
all four 
of the flip-flop 
outputs 
low 
after 
the 
next 
clock 
pulse 
regardless 
of the 
levels 
of the 
enable 
inputs. 


This synchronous 
clear allows 
the count 
length 
to be modified 
easily by decoding 
the Q outputs 
for the maximum 


count 
desired. 
The active-low 
output 
of the gate 
used for decoding 
is connected 
to the clear 
input 
to synchronously 


clear 
the 
counter 
to 
0000 
(LLLLl. 


The carry 
look-ahead 
circuitry 
provides 
for cascading 
counters 
for n-bit 
synchronous 
applications 
without 
additional 


gating. 
Instrumental 
in accomplishing 
this 
function 
are two 
count-enable 
inputs 
and a ripple 
carry 
output. 
Both CQunt- 


enable 
inputs 
(ENP and ENT) must 
be high 
to count, 
and 
ENT is fed 
forward 
to enable 
the 
ripple 
carry 
output, 
The 


ripple 
carry 
output 
(RCo) 
thus 
enabled 
will 
produce 
a high-level 
pulse 
while 
the count 
is maximum 
(9 or 15 with 
0A 


high), 
This 
high-level 
overflow 
ripple 
carry 
pulse 
can be used 
to enable 
successive 
cascaded 
stages. 
Transitions 
at 


the 
ENP or ENT are allowed 
regardless 
of the 
level 
of the 
clock 
input. 


These 
counters 
feature 
a fully 
independent 
clock 
circuit. 
Changes 
at control 
inputs 
(ENP, 
ENT, 
or LOAD) 
that 
will 


modify 
the operating 
mode 
have 
no effect 
on the contents 
of the counter 
until 
clocking 
occurs, 
The function 
of the 


counter 
(whether 
enabled, 
disabled, 
loading, 
or counting) 
will 
be dictated 
solely 
by the conditions 
meeting 
the stable 


setup 
and 
hold 
times. 


The 
SN54ALS 
160B 
through 
SN54ALS 
163B 
and SN54AS 
160 
through 
SN54AS 
163 
are characterized 
for 
operation 


over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74ALS160B 
through 
SN74ALS163B 
and 


SN74AS160 
through 
SN74AS163 
are characterized 
for 
operation 
from 
ooC 
to 
70°C. 


PRODUCTION 
DATA documents 
contain 
information 
current 
IS of publication 
dlte. Products 
conform 
to spec:ificltions 
per the terms of TexIs 
Instruments 
standard 
wlrr.nty. 
Production 
prCK:8Uing dUel not 
neeesSlrily 
include 
testing 
of all parameters. 
TEXAS ." 
INSTRUMENTS 


II 


SN54ALS160B, 
SN54ALS162B, 
SN54AS160, 
SN54AS162 
SN74ALS160B, 
SN74ALS162B, 
SN74AS160, 
SN74AS162 
SYNCHRONOUS 
4·B11 DECADE 
COUNTERS 


logic symbols t 


'ALS160B 
AND 
'AS160 
DECADE 


COUNTERS 
WITH 
DIRECT CLEAR 


CTRDIV10 
ClR 
CT=O 


LOAD 
Ml 


M2 
11S) 


3CT = 9 
RCo 
ENT 
G3 


ENP 
G4 


CLK 
CS/2,3,4+ 


A 
13) 
114) 


141 


l,SD 
113) 
°A 
B 
aB 
ISI 
1121 


C 
°c 
0 


161 
111) 
00 


ENT 


ENP 


CLK 


A 
(3) 


B 
(4) 


C 
ISI 
o 
(6) 


CTRDIV10 


SCT:O 


Ml 


M2 


G3 


G4 


CS/2,3,4+ 


l,SD 
111 


121 


14) 


181 


'ALS160B 
and 'AS160 
logic diagram (positive 
logic) 


CLR III 
LciAi5 
191 
ENT 
(10) 


ENP 
17l 


114) 


1131 °A 


(12) 
aB 


Ill) 
Oc 
aD 


tThese 
symbols 
are in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and lEe 
Publication 
617-12. 


Pin numbers 
shown 
are for 0, J. and N packages. 


'AL$162B 
and 'AS162 
decade 
counters 
are similar; 
however 
the clear is synchronous 
as shown 
for the 'AlS1638 and 'AS163 
binary 
counters. 


TEXAS 
.• 
INSTRUMENTS 


SN54ALS161B. 
SN54ALS163B. 
SN54AS161. 
SN54AS163 


SN74ALS161B. 
SN74ALS163B. 
SN74AS161. 
SN74AS163 


SYNCHRONOUS 
4·BIT BINARY COUNTERS 


logic symbols t 


'ALS161B 
and 'AS161 
BINARY 


COUNTERS 
WITH 
DIRECT CLEAR 


CTROIV16 


CLR 
CT=O 


LOAD 
Ml 


M2 
(15) 
3CT=15 
RCO 
ENT 
G3 


ENP 
G4 


CLK 
C5/2,3,4+ 


A 
(31 
(141 


(4) 
(13) 
°A 


B 
°B 
15) 
(12) 
°c 
C 


(6) 
(11) 
0 
00 


'ALS163B 
and 'AS163 
logic diagram 
(positive 
logic) 


CLR 
(1) 
"i:OAD 
(9) 
ENT 
(10) 
ENP 
(7) 


(141 
(13) 
°A 


(121 
°B 


(11) 
Dc 
00 


tThese 
symbols 
are in accordance 
with 
ANSIIlEEE 
Std 91·1984 
and 
lEe 
Publication 
617·12. 


Pin numbers 
shown 
are for D, J, and N packages . 


.ALS 161 Band' 
AS 161 synchronous 
binary counters 
are similar; 
however 
the clear is asynchronous 
as shown 
for the' 
ALS 1608 
and' AS 160 decade 
counters. 


TEXAS .• 
INSTRUMENTS 


fI 


SN54ALS160B. SN54ALS162B. SN54AS160. SN54AS162 
SN74ALS160~ 
SN74ALS162~ 
SN74AS160, SN74AS162 
SYNCHRONOUS 
4-B11DECADE COUNTERS 


typical 
clear. 
preset. 
count. 
and inhibit 
sequences 


'ALS160B, 
'AS160, 
'ALS162B, 
'AS162 


Illustrated 
below 
;s the following 
sequence: 


1. 
Clear outputs 
to zero ('AlS160B 
and 'A$160 
are asynchronous; 
'AL$162B 
and 'AS162 
are synchronous) 
2. 
Preset to BCDseven 


3. 
Count 
to eight. 
nine. zero, one, two, 
and three 
4. 
Inhibit 


CUi~ 
, 
I 
II 
I 
L= 
L= 
c= 


I 
I 
ENP 
I 
I 
I 
ENT 
I,, 


aA 
--, --, 
I - , 


I 
, 
I 
, 
, 
I 


aB 
--, i----.Jl 
I 


OUTPUTS 
I 
I 
, 
--, -j 
, 
I 


Oc 
---! _'----.Jl 


I 
I 


I 
I 


00 
--, -, 
I 
~ 
_I 
I 
I 
I 
I 
I 
I 
RCO 
I 
I 
I n 
I 
I 
I 
, 


I 
I 
, 
:8 
I 
: 7 
9 
0 
2 
3, 
I 
1 
I 
I· 
COUNT 
·1· 
INHIBIT 


SYNC 
PRESET 
CLEAR 
ASYNC 
CLEAR 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS161B. 
SN54ALS163B. 
SN54AS161. 
SN54AS163 


SN74ALS161B. 
SN74ALS163B. 
SN74AS161. 
SN74AS163 


SYNCHRONOUS 
4-BIT BINARY COUNTERS 


Illustrated 
below 
;s the following 
sequence: 
1. 
Clear outputs 
to zero ('ALS161B 
and 'AS161 
are asynchronous; 
'AlS163B and 'A$163 
are synchronous) 


2. 
Preset to binary twelve 
3. 
Count 
to thirteen, 
fourteen, 
fifteen, 
zero. one, and two 


4. 
Inhibit 


CLR~ 
, 
I 


LOAD 
I 
U 
I 
I 


A 
I 


I 
I 
B 
I,, 


I 
II 
I 
-, -, 
---! 
I 
-, -, 
---! 
, 


-, 
-, 
I 
--l _I-----l 
I 
I 
-; ;----.J~---------~ 
I 
I 
I 
------------------ 
I 
'I 
r---1 
I 
'I 
I 
I~ 
'__ 
_ 


I 
: 
:12 
13 
14 
15 
0 
2 
I, 
svtc 
PRtSET ~1· 
couNT 
·1· 


CLEAR 


TEXAS ~ 
INSTRUMENTS 


SN54ALS160B 
THRU SN54ALS163B 


SN74ALS160B 
THRU SN74ALS163B 


SYNCHRONOUS 
4·BIT DECADE 
AND 
BINARY COUNTERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 
Supply voltage, VCC . . . 
. . . . . . . . . .. 
. 
. 


Input voltage ... 
Operating free-air temperature range: SN54ALS160B thru SN54ALS163B .........•..... 


SN74ALS160B thru SN74ALS163B 


7V 
7V 
-55°C 
to 125°C 
O°C to 70°C 


-65°C 
to 150°C 


SN54ALS 160B 
SN74ALS160B 


THRU 
THRU 


SN54ALS 163B 
SN74ALS163B 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-0.4 
-0.4 
mA 


IOL 
Low-level output current 
4 
8 
mA 


'clock 
Clock frequency 
0 
22 
0 
40 
MHz 


Pulse duration 
eLK high or low 
20 
12.5 
tw 
'ALS1608. 
'ALS1618 
CLR low 
20 
15 
ns 


A. 8.C. 
D 
20 
15 


LOAD 
20 
15 


'·ALS1608. 
'ALS1618 
25 
15 


Setup 
time 
ENP, ENT 
"ALS1628, 
'ALS1638 
20 
15 
tsu 
before CLKI 
'ALS1608, 
'ALS1618 
ClR inactive 
10 
10 
ns 


'ALS 1628, 
'ALS 1638 
'CLR low 
20 
15 
I ClR high (inactive) 
10 
10 


th 
Hold time. all synchronous 
inputs after CLKf 
0 
0 
ns 


TA 
Operating free-air temperature 
-55 
~~ 125 
0 
70 
°C 


SN54ALS160B 
SN74ALS160B 


PARAMETER 
TEST CONDITIONS 
THRU 
THRU 
UNIT 


SN54ALS1638 
SN74ALS163B 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18mA 
-1.5 
-1.5 
V 


VOH 
VCC ~ 4.5 V to 5.5 V, 
10H ~ 
-0.4 
mA 
vCC- 2 
vCC-2 
V 


VOL 
VCC - 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
V 


VCC ~ 4.5 V, 
10L = 8 mA 
0.35 
0.5 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


IlL 
VCC - 
5.5 V, 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


lOt 
VCC ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC - 
5.5 V 
12 
21 
12 
21 
mA 


tAli 
typical 
values are at VCC 
= 
5 V. TA 
;;: 25°C. 


t.The output 
conditions 
have been chosen to produce 
a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


TEXAS ~ 
INSTRUMENTS 


SN54ALS160B 
THRU SN54ALS163B 


SN74ALS160B 
THRU SN74ALS163B 


SYNCHRONOUS 
4-BITDECADE AND BINARY COUNTERS 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rl 
- 
500 O. 


PARAMETER 
TA - 
MIN to MAX 
UNIT 
(INPUT) 
(OUTPUT) 


SN54AlS160B 
SN74AlS160B 


SN54AlS161B 
SN74AlS161B 


MIN 
MAX 
MIN 
MAX 


fmax 
22 
40 
MHz 


tPlH 
5 
34 
5 
20 
ClK 
RCO 
ns 
tpHl 
5 
27 
5 
20 


tplH 
4 
19 
4 
15 


ClK 
Any 
Q 
ns 
tpHl 
6 
25 
6 
20 


tplH 
ENT 
RCo 
3 
18 
3 
13 
ns 


tpHl 
3 
17 
3 
13 


tpHl 
ClR 
Any 
Q 
8 
27 
8 
24 
ns 


tpHl 
ClR 
RCo 
11 
32 
11 
23 
ns 


VCC - 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rl 
- 
500 O. 


PARAMETER 
TA - 
MIN to MAX 
UNIT 
(INPUT) 
(oUTPUTI 
SN54AlS162B 
SN74AlS162B 


SN64AlS163B 
SN74AlS163B 


MIN 
MAX 
MIN 
MAX 


fmax 
35 
40 
MHz 


tplH 
ClK 
RCo 
5 
25 
5 
20 


tPHl 
5 
25 
5 
20 
ns 


tPlH 
ClK 
4 
18 
4 
15 


tpHl 
Any Q 
6 
25 
6 
20 
ns 


tplH 
ENT 
3 
16 
3 
13 
RCo 
ns 
tpHl 
3 
16 
3 
13 


TEXAS ..tI 
INSTRUMENlS 


II 


SN54AS160 
THRU SN54AS163 
SN74AS160 
THRU SN74AS163 


SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 


Supply 
voltage, 
VCC 


Input 
voltage. 


Operating 
free-air 
temperature 
range: 
SN54AS160 
thru 
SN54AS163 


SN74AS160 
thru 
SN74AS163 
.......•.... 


7V 
7 V 


-55°C 
to 
125°C 


O°C 
to 70°C 


-65°C 
to 
150°C 


SN54ASl60 
SN74AS160 


THRU 
THRU 


SN54AS163 
SN74AS163 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vce 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


V,L 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
-2 
mA 


'OL 
low-level output current 
20 
20 
mA 


fclock 
Clock 
frequency 
0 
65 
0 
75 
MHz 


eLK high or low 
7.7 
6.7 
tw 
Pulse duration 
'AS160, 
'AS161 
eLR low 
10 
8 
ns 


A, B, e, D 
10 
8 


LOAD 
10 
8 


Setup time 
ENP. ENT 
10 
8 
tsu 
before elK t 
'AS160, 
'AS161 ern inactive 
10 
8 


ns 


J CLR low 
14 
12 


·AS162. 
'AS163 
ICLR high (inactive) 
10 
9 


th 
Hold time. all synchronous 
inputs after eLK t 
2 
0 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°e 


SN54AS160 
SN74AS160 


THRU 
THRU 


PARAMETER 
TEST CONDITIONS 
UNIT 
SN54AS163 
SN74AS163 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


V'K 
Vcc 
~ 4.5 V. 
" 
~ 
-18 
mA 
-1.2 
1.2 
V 


VOH 
Vee 
~ 4.5 V to 5.5 V. 
'OH ~ 
-2 
mA 
VCC -2 
VCC-2 
V 


Vn, 
Vee 
- 
4.5 V. 
'OL - 
20 mA 
0.25 
0.5 
0.25 
0.5 
V 


LOAD 
0.3 
0.3 


I, 
ENT 
Vee 
~ 5.5 V. 
V, ~ 7 V 
0.2 
0.2 
mA 


All other 
0.1 
0.1 


LOAD 
60 
60 


IIH 
ENT 
Vee 
~ 5.5 V. 
V, ~2.7 V 
40 
40 
.A 


All other 
20 
20 


LOAD 
-1.5 
-1.5 


IlL 
ENT 
Vee 
= 5.5 V, 
V, ~ 0.4 V 
-1 
-1 
mA 


All other 
-0.5 
-0.5 


10* 
Vee 
~ 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V 
35 
53 
35 
53 
mA 


TEXAS .• 
INSTRUMENTS 


SN54AS160 
THRU SN54AS163 


SN74AS160 
THRU SN74AS163 


SYNCHRONOUS 4-BI1 DECADE AND BINARY COUNTERS 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 5000. 


PARAMETER 
TA 
~ MIN to MAX 
UNIT 


IINPUT} 
(OUTPUT) 
SN54AS160 
SN74ASl60 


SN54AS161 
SN74AS161 


MIN 
MAX 
MIN 
MAX 


fmax 
65 
75 
MHz 


tpHL 
RCo 
2 
14 
2 
12.5 


tpLH 
CLK 
RCo (with 
LOAD high) 
1 
8.5 
1 
8 
ns 


tPLH 
RCo (with 
LOAD low) 
3 
17.5 
3 
16.5 


tPLH 
1 
7.5 
1 
7 


CLK 
Any 
Q 
ns 


tpHL 
2 
14 
2 
13 


tpLH 
1.5 
10 
1.5 
9 


ENT 
RCo 
ns 


tPHL 
1 
9.5 
1 
8.5 


tpHL 
CLR 
Any 
Q 
2 
14 
2 
13 
ns 


lPHL 
CLR 
RCo 
2 
14 
2 
12.5 
ns 


VCC ~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL = 5000. 


PARAMETER 
TA 
= MIN to MAX 
UNIT 
IINPUT) 
(OUTPUT) 
SN54AS162 
SN74AS162 


SN54AS163 
SN74AS163 


MIN 
MAX 
MIN 
MAX 


fmax 
65 
75 
MHz 


lpHL 
RCo 
2 
14 
2 
12.5 


tpLH 
CLK 
RCo (with 
LOAD high) 
, 
8.5 
1 
8 
ns 


lPLH 
RCo (with 
LOAD low) 
3 
17.5 
3 
16.5 


lpLH 
CLK 
1 
7.5 
1 
7 


lpHL 
Any 
Q 
2 
14 
2 
13 


ns 


tpLH 
ENT 
1.5 
10 
1.5 
9 
RCo 
ns 
tpHL 
1 
9.5 
1 
8.5 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS160B 
THRU SN54ALS163B. 
SN54AS160 
THRU SN54AS163 


SN74ALS160B 
THRU SN74ALS163B. 
SN74AS160 
THRU SN74AS163 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 


This application demonstrates how the ripple mode carry circuit (Figure 1) and the carry-look-ahead circuit (Figure 21 can 
be used to implement a high-speed N-bit counter. The 'ALS160B, 'AS160, 'ALS162B, and 'AS162 will count in BCD and 
the' ALS161 B, 'AS161, 'ALS163B, and 'AS163 will count in binary. When additional stages are added, the fMAX decreases 


in Figure 
1, but remains 
unchanged 
in Figure 
2. 


lS• 


ClR 
CT 
•• O eTR 
lOAD 
M' 
'NT 
G3 
3eT_MAX 
RCO 


'NP 
G4 


ClK 
CSfT.3.4+ 


• 
1,50 
a. 
• 
a. 
c 
ac 


a 
aD 


ClR 
CT:O 
eTR 


LOAD 
M. 
'NT 
G3 
JeT-MAX 
RCO 


'NP 
G4 
ClK 
CSIT.3.4+ 


1,50 
a. 
• 
a. 


C 
ac 
0 
aD 


CTR 
CT"'O 
M. 


G3 
3eT-MAX 
RCO 


G4 


eSIT,3,4+ 


1,50 
a. 
a. 
ac 
00 


• 


lS. 


ClR 
eTR 
ClEARCU 
CT-O 
CLEAR 
III 


lOAD 
M' 
COUNT 
(HI 
'NT 
G3 
JeT 
•• MAX 
Rca 
COUNT 
(HI 


DISABlE 
III 
'NP 
DISABLE 
III 


G4 
> 


ClK 
CSIT.3 
..•.•. 
CLOCK 
r- 
1,50 
a. 
en 
lOAD 
ILl 
a. 
l» 
Dc 
::I 
COUNT 
IH) 
00 
lOADILl 
Q. 
DISABLE 
III 
> 
Cl_O 
eTR 
en 
CLOCK 
M. 
(") 
G3 
JeT- 
MAX 
Rca 


::;" 
G4 
n 
CSfT.3.4+ 
c: 
;:;" 
1,50 
0. 
(I) 
a. 
Dc 


aD 


CT",O 
eTR 


M' 


G3 
JeT.MAX 
Reo 


G4 


CSfT.3 
•••• 


1,50 
a. 
a. 
ac 
aD 


CT:O 
eTR 


M' 


03 
3CT=MAX 


G4 


CSIT,3,4+ 


GJ 
3CT 
•• MAX 


G4 


CSfT.J.4+ 


1,50 


TEXAS 
• 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54ALS164, 
SN74ALS164 
8·BIT PARALLEL· OUT SERIAL SHIFT REGISTERS 


• 
AND-Gated 
(Enable/Disable) 
Serial Inputs 


• 
Fully Buffered 
Clock and Serial Inputs 


• 
Direct 
Clear 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These 
S-bit 
shift 
registers 
feature 
AND-gated 
serial inputs 
and an 


asynchronous 
clear. 
The gated 
serial inputs 
(A and Bl permit 


complete 
control 
over 
incoming 
data 
as a low 
at either 
input 


inhibits 
entry 
of the new 
data 
and resets 
the first 
flip-flop 
to the 


low 
level at the next 
clock 
pulse. 
A high-level 
input 
enables 
the 


other 
input, 
which 
will 
then 
determine 
the state 
of the first 
flip- 


flop. 
Data 
at the serial 
inputs 
may 
be changed 
while 
the clock 
is 


high 
or low, 
provided 
the 
minimum 
setup 
time 
requirements 
are 


met. 
Clocking 
occurs 
on the 
low-to-high-Ievel 
transition 
of the 


clock 
input. 
All 
inputs 
are 
diode-clamped 
to 
minimize 


transmission-line 
effects. 


The 
SN 54ALS 
1 64 
is characterized 
for 
operation 
over 
the 
full 


military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 


SN74ALS164 
is characterized 
for operation 
from 
DOC to 7DOC. 


logic symbol t 


INPUTS 
OUTPUTS 


CLEAR 
CLOCK 
A 
B 
QA 
QB' 
. ·QH 
L 
X 
X 
X 
L 
L 
L 


H 
L 
X 
X 
QAO 
QBO 
QHO 
H 
t 
H 
H 
H 
QAn 
QGn 
H 
t 
L 
X 
L 
QAn 
QGn 
H 
t 
X 
L 
L 
QAn 
QGn 


H :: high level (steady 
state). 
l = low level (steady 
statel 


X = 
irrelevant 
(any input. 
including 
transittonsl 


t = transition 
from 
low to high level. 


0AD' 
0eo_ aHO = the level of QA' 0e. 
or QH. respectively, 
before the 


indicated 
steady-state 
input conditions 
were established. 


QAn' 
QGn 
"'" the level of QA or QG before 
the most-recent 
t transition 


of the clock; 
indicates 
a one-bit 
shift. 


SN54ALS164 
J PACKAGE 
SN74ALS164 
0 OR N PACKAGE 


(TOP VIEW) 


A 
1 U,4 
VCC 
B 
2 
13 
OH 


°A 
3 
12 
°G 
Os 
4 
11 
OF 


°c 
5 
10 
°E 
°D 
6 
9 
CLR 
GND 
7 
8 
CLK 


SN54ALS164 
... 
FK PACKAGE 


(TOP VIEW) 


U 
U U I 
",«Z>O 


3 
2 
1 2019 


4 
18 [ 
5 
17[ 


6 
16 [ 


7 
15 [ 


8 
14 [ 


9 10 11 1213 


CLR 


ClK 


A 
131 


B 
°A 


1'1 
oB 
151 
Dc 
161 00 
11a} 


1111 
°E 


1121 
OF 


1131 
0(; 


°H 


f This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for D, J and N packages. 


PRODUCTPREVIEWdocuments contain information 
on products in tM form.tivi 
or design ph," 
of 
dlvelopmlnt. 
Ch.rlcteriltic 
d.t. 
.nd 
other 


=~:~::Iri;t 
ts~\n.:::I:-r 
~~:::~~~~:~::s~ 
productl without notice. 


TEXAS -1!1 
INSTRUMENTS 


FI 


II 


SN54ALS164. 
SN74ALS164 
8-HIT·PARALLEL·OUT SERIAL SHIFT REGISTERS 


logic diagram 
(positive 
logic) 


191 
CLEAR 


CLOCK 
181 


131 


OUTPUT 
oA 


Isl 


OUTPUT 
oc 


l1DI 


OUTPUT 


oE 


(11) 


OUTPUT 


OF 


(131 


OUTPUT 
oH 


141 


OUTPUT 
as 


161 


OUTPUT 
aD 


1121 


OUTPUT 


DG 


ClEAR~ 
,, 


SER'AI 
{ 
A 


INPUTS 


-------~ 
, 
I 
I 
II 
---, 
°A 
~I 
~ 
LJI~ 
__ 
~ 
_ 
LJI 
_ 
LJI 
_ 
LJI--'-- 
_ 
Ln~ 
_ 


, 


DC===~l____________________ 
_ ,r-i 
•...,-------- 


°H ===~l 
_'nl..' 
_ 
I 


Supply voltage, VCC 
... 


Input voltage 
. 


Operating free-air temperature 
range: 
SN54ALS164 
SN74ALS164 


. .. 
7V 


. 
7V 


-55°Cto 
125°C 


...... 
0 °C to 70°C 


-65°Cto 
150°C 


TEXAS • 
INSTRUMENTS 


SN54ALS164. 
SN74ALS164 


H-HIT-PARALLEL-OUT SERIAL SHIFT REGISTERS 


SN54AlS164 
SN74AlS164 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low·level input voltage 
0.7 
0.8 
V 


10H 
High-Ievel'output 
current 
0.4 
0.4 
mA 


tOl 
Low-level output current 
4 
8 
mA 


fclock 
Clock frequency 
MHz 


elR 
low 


tw 
Pulse duration 
elK 
high 
ns 


elK 
low 


SHllD 
Setup time 


Data 
ns 
tsu 
before eLKI 


CLR inactive 


th 
Hold time. data after eLKI 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


SN54AlS164 
SN74AlS164 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V. 
II = 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vee 
= 4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
vCC-2 
VCC- 2 
V 


Vee 
4.5 V. 
10l 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
Vee 
= 4.5 V. 
10L = 8 mA 
0.35 
0.5 


II 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI = 2.7 V 
20 
20 
pA 


III 
Vee 
= 5.5 V. 
VI = 0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee 
= 5.5 V. 
Vo = 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V 
See Note 1 
10 
10 
mA 


tAU 
typical 
values 
are 
at VCC 
:: 
5 V, TA 
= 
25°C, 


*The output 
conditions 
have been chosen to produce 
a current 
that 
closely approximates 
one half of the true short-circuit 
output 
current, 
lOS- 


NOTE 1: With 4.5 Volts 
applied to the serial input and all other inputs 
except 
the clock grounded, Ice is measured 
after a clock transition 
from 0 to 4.5 volts. 


VCC - 
4.5 V to 5.5 V. 


Cl 
= 50 pF. 


FROM 
TO 
Rl = 500 O. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUTI 
TA = MIN to MAX 


SN54AlS164 
SN74AlS164 


MIN 
Typt 
MAX 
MIN 
TYpt 
MI',( 


fmax 
60 
60 
MHz 


tpHl 
elR 
Any 
Q 
12 
12 
ns 


tPLH 
10 
10 
elK 
Any Q 
ns 


tpHl 
11 
11 


TEXAS -1!1 
INSTRUMENTS 


II 


PRODUCT 
PREVIEW 


• 
Complementary 
Outputs 


• 
Direct Overriding load 
(Datal Inputs 


• 
Gated Clock Inputs 


• 
Parallel-to-Serial 
Data Conversion 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


The' AlS 165 is an 8-bit serial shift register that, 
when 
clocked, 
shifts 
the 
data toward 
serial 
output 
0H. 
Parallel-in access to each stage is 
provided by eight individual direct data inputs 
that 
are enabled by a low level at the SH/lD 
input. The' AlS 165 also features a clock inhibit 
function and a complemented serial output 0H. 


Clocking 
is 
accomplished 
by 
a 
low-to-high 
transition 
of the ClK input while SH/lD 
is held 
high and ClK INH is held low. The functions 
of 
the ClK and ClK INH (clock inhibit) inputs are 
interchangeable. 
Since a low ClK 
input and a 
low-to-high 
transition 
of 
ClK 
INH will 
also 
accomplish 
clocking. 
ClK 
INH 
should 
be 
changed to the high level only while the ClK 
input is high. Parallel loading is inhibited when 
SH/lD 
is held high. The parallel inputs to the 
register 
are 
enabled 
while 
SH/lD 
is 
low 
independently of the levels of ClK. ClK INH, or 
SER inputs. 


The SN54AlS 
165 is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SNl4AlS165 
is 
characterized for operation from O°C to lO°C. 


INPUTS 


ClK 
FUNCTION 
SH/lO 
ClK 
INH 


l 
X 
X 
PARALLEL LOAD 


H 
H 
X 
NO CHANGE 


H 
X 
H 
NO CHANGE 


H 
L 
1 
SHIFT 


H 
1 
L 
SHIFT 


SHIFT -content of each internal register shifts 
toward 
serial output 
QH. Data at serial input is 
shifted into first register. 


SN54ALS165, 
SN74ALS165 
PARALLEL-LOAD 8·BIT SHIFT REGISTERS 


SN54AlS 
165 
J PACKAGE 
SN74AlS165 
0 OR N PACKAGE 


(TOP VIEW) 


SH/LD 
1 V,6 
VCC 
ClK 
2 
15 
ClK INH 
E 
3 
14 
0 


F 
4 
13 
C 
G 
5 
12 
B 
H 
6 
11 
A 
QH 
7 
10 
SER 
GND 
a 
9 
QH 


)~ 
-'IU 
UUlZ 


I~ 
U"" 
u-, 
>U 


3 
2 
1 20 '9 


4 
la[ 


5 
17[ 
6 
'6[ 


7 
15[ 


a 
'4[ 


9 
'0 
11 12 '3 


SH/Ui 


ClK INH 


elK 
C2/ ...• 


SER (10) 


A 
1111 


B 
1121 


C 
(13) 


0 
(14) 


E 
(3) 


F 
141 


IS) 
G 
(9) 


H 
16) 
10 
QH 
171QH 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 617-12. 
Pin numbers are for D, J. and N packages. 
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SN54ALS165. 
SN74ALS165 
PARALLEL· LOAD 8-BIT SHIFT REGISTERS 


CLKINH 


SER 


SH/[j)~ 
, 


A-.fiHl 


B 
I L 
i, 


c -.f:Hl 


D 
I L 
i 


DATA 
, 


E~ 


F 
i L 
i 
i 


G~ 
, 


H~ 
i 


°H 
I 
H 
H 


I 


QH 
i 
L 


J+-INHIBIT -+------- SERIALSHIFT 


LOAD 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS165. 
SN74ALS165 


PARALLEL· LOAD a·BIT SHIFT REGISTERS 


Supply voltage, Vee . 
Input voltage 
.... 
Operating free-air temperature 
range: 


7V 
7V 
- 55 °e to 125 °e 
ooe to 700e 
- 65°C 
to 150°C 


SN54ALS165. 
SN74ALS165 


SN54AlS165 
SN74AlS165 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
55 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
-0.4 
-0.4 
mA 


1.0l 
Low·level 
output 
current 
4 
8 
mA 


fclock 
Clock frequency 
MHz 


elR 
low 


Iw 
Pulse duration 
elK 
high 
ns 


elK 
low 


SH/lD 


Isu 
Setup time before eLK t 
Data 
ns 


CLR inactive 


Ih 
Hold time. data after eLK T 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·e 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AlS165 
SN74AlS165 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V. 
II = 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vee 
= 4.5 V 10 5.5 V, 
10H ~ 
-0.4 
mA 
VCC-2 
VCC -2 
V 


Vee 
= 4.5 V, 
10l 
= 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
~ 4.5 V, 
10l 
~ 8 mA 
0.35 
0.5 


II 
Vee ~5.5 v, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI ~ 2.7 V 
20 
20 
~A 


III 
Vee ~5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


lot 
Vee 
= 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
= 5.5 V 
See Note 
1 
16 
16 
mA 


t All typical values are at Vec = 5 V, TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit output current, 10S. 
NOTE1: 
With the outputs open, eLK INH and elK 
at 4.5 V, and a clock pulse applied to the SHieD 
input, lee is measured first with 
the parallel inputs at 4.5 V, then with the parallel inputs grounded. 


TEXAS '1!1 
INSTRUMENTS 


II 


SN54ALS165. 
SN74ALS165 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 


Vcc 
- 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 


FROM 
TO 
Rl 
- 
50O, 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AlS165 
SN74AlS165 


MIN 
TVPT 
MAX 
MIN 
TVPT 
MAX 


fmax 
25 
25 
MHz 


tplH 
SH/LD 
Any 


-71 
21 
ns 
tpHl 
26 
26 


tplH 
ClK 


14 
14 
Any 
ns 
'PHl 
16 
16 


tplH 
13 
13 
H 
QH 
ns 
'PHl 
24 
24 


'PlH 
QH 
19 
19 
H 
ns 


'PHl 
17 
17 


t All typical values are at VCC = 5 V. TA = 25°C. 
NOTE 2: 
load circuit and voltage 
waveforms are shown in Section 1. 


TEXAS ." 
INSTRUMENTS 


PRODUCT 
PREVIEW 


• 
Synchronous 
Load 


• 
Direct Overriding 
Clear 


• 
Parallel to Serial Conversion 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


The 'ALS 166 a-bit shift 
register is compatible 
with most other TTL logic families. All inputs are 
buffered 
to lower the drive requirements. 
Input 
clamping 
diodes minimize switching 
transients 
and simplify 
system 
design. 


These parallel-in or serial-in, serial-out registers 
have a complexity 
of 77 equivalent 
gates on a 
monolithic 
chip. They feature gated clock inputs 
and an overriding 
clear input. The parallel-in or 
serial-in modes are established by the shift/load 
input. 
When high, this input enables the serial 
data input and couples the eight flip-flops 
for 
serial shifting 
with each clock pulse. When low, 
the parallel (broadside) data inputs are enabled 
and synchronous 
loading 
occurs 
on the 
next 
clock pulse. During parallel loading, serial data 
flow is inhibited. Clocking is accomplished on the 
low-to-high-Ievel 
edge of the clock pulse through 
a two-input 
positive 
NOR gate permitting 
one 
input to be used as a clock-enable or clock-inhibit 
function. 
Holding either of the clock inputs high 
inhibits clocking; 
holding either low enables the 
other 
clock 
input. 
This, of course, 
allows 
the 
system clock to be free-running 
and the register 
can be stopped 
on command 
with 
the 
clock 


input. The clock-inhibit 
input should be changed 
to the high level only when the clock input is 
high. A buffered, 
direct clear input overrides all 
other inputs, including the clock, and sets all flip- 
flops to zero. 


The SN54ALS 166 is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55DC 
to 
125DC. 
The 
SN74ALS166 
is 
characterized 
for operation 
from 0 DCto 70 DC. 


SN54ALS166. 
SN74ALS166 
PARALLEL-LOAD H-BIT SHIFT REGISTERS 


SN54ALS166 
... 
J PACKAGE 
SN74ALS166 
... 
0 OR N PACKAGE 


(TOP VIEW) 


SER 


A 


B 
C 


D 
CLKINH 
ClK 
GND 


VCC 
SH/[O 


H 


QH 
G 


F 


E 
ClR 


1 U,6 


2 
15 
J 
14 


4 
1J 


5 
12 


6 
11 


7 
10 
8 
9 


SN54ALS 166 ... 
FK PACKAGE 


ITOP VIEWI 


'" 
ul~ 
w U UI 
«(I) z >(1) 


B 


C 
NC 
D 
ClK INH 


1 20 19 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 1011 
12 lJ 


""0 uI'" 
W 
...Jzz...J 
UCl 
U 


CLKINH 


CLK 


SER 
(1) 


A 
(2) 


IJ) 
B 
(4) 
c 
(5) 
0 


E 
(10) 


F 
(11) 


G 
(12) 


H 
(14) 
(1J) 
QH 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 


lEe Publication 
617-12. 


Pin numbers are for D. J, and N packages. 
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INPUTS 
INTERNAL 
OUTPUT 
SHIFT! 
CLOCK 
PARALLEL 
OUTPUTS 
CLEAR 
CLOCK 
SERIAL 
QH 
LOAD 
INHIBIT 
A ••• 
H 
QA 
QB 


L 
X 
X 
X 
X 
X 
L 
L 
L 


H 
X 
L 
L 
X 
X 
QAO 
QBO 
QHO 


H 
L 
L 
f 
X 
a. 
.. 
h 
a 
b 
h 


H 
H 
L 
f 
H 
X 
H 
QAn 
QGn 


H 
H 
L 
f 
L 
X 
L 
QAn 
QGn 


H 
X 
H 
I 
X 
X 
QAO 
QBO 
QHO 


2 


logic diagram (positive logic) 


~p 
A 
B 


(11 
121 
(31 


I 


CLOCK 
INHIBIT 
-, 
I 
,---, 
_ 


----,~-----------~--~, 
I 


CLEAR --u 
I 
I 
I 


I 
: 
: 
~ 


SERIAL 
INPUT 
~ 
1 


1 
I 


SHIFT/LOAD 
I 
L.lJ------------------- 


I 
I 


A 
: 
rHfl------------------- 


1 
"I 


1 
------------------IHf1------------------ 


I 
L I 


I 
------------ 
--------IHf1------------------- 


1 
L 1 


1 


G 
rHfI 
~ 
_ 


I 
-_-- -------------~R1--- -------------- 
___! 
I 


, 
H 
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SN54ALS166. 
SN74ALS166 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise 
noted) 


Supply voltage. Vcc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Input voltage 
7 V 


Operating free-air temperature 
range: 
SN54ALS166 
-55°C 
to 125°C 


SN74ALS166 
ooC to 70°C 


Storage temperature 
range 
- 65°C to 150°C 


SN54ALS166 
SN74ALS166 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output 
current 
-0.4 
-0.4 
mA 


IOL 
Low-level output 
current 
4 
8 
mA 


fclock 
Clock frequency 
MHz 


CLR low 


'w 
Pulse duration 
CLK high 
ns 


CLK low 


Setup time 


SH/LD 


'su 
Data 
ns 
before elK I 


ClR inactive 


'h 
Hold time, 
data 
after 
eLK t 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


TEXAS "'!1 
INSTRUMENlS 


II 


B 


SN54ALS166. 
SN74ALS166 


PARALLEL·LOAD a-BIT SHIFT REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS166 
SN74ALS166 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
= 4.5 V. 
II - 
-18 
mA 
- 1.5 
- 1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
VCC- 
2 
VCC- 
2 
V 


Vee 
- 
4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


Vee 
~ 4.5 V. 
10L = 8 mA 
0.35 
0.5 


11 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI ~ 2.7V 
20 
20 
"A 


IlL 
Vee 
= 5.5 V. 
VI = 0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee ~5.5 V. 
Va 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
= 5.5 V 
See Note 1 
16 
16 
mA 


t All typical values are at Vec 
= 5 V, TA = 25°e. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


NOTE 1: With 4.5 volts applied to the serial input and all other inputs except the clock grounded, Ice is measured after a clock transition 
from 0 to 4.5 volts. 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 II. 


PARAMETER 
TA - 
MIN to MAX 
UNIT 
(INPUT) 
(OUTPUT) 


SN54ALS166 
SN74ALS166 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


fmax 
60 
60 
MHz 


tpHL 
ern 
°H 
10 
10 
ns 


'pLH 
12 
12 
eLK 
°H 
13 
13 
ns 


'pHL 


t All typical values are at Vec 
= 5 V. TA = 25°e. 


NOTE 2: 
Load circuit and voltage waveforms 
are shown in Section 1. 


Additional 
information 
on these 
products 
can be obtained 
from the factory 
as it becomes 
available. 


TEXAS • 
INSTRUMENTS 


SN54ALS168B, SN54ALS169B. SN54AS168. SN54AS169 
SN74ALS168B, SN74ALS169B. SN74AS168. SN74AS169 


SYNCHRONOUS 
4·BITUP/DOWN 
DECADE AND BINARY COUNTERS 


MARCH 
1984 
- 
REVISED 
MAY 
1986 


• 
Fully Synchronous 
Operation 
for Counting 
and Programming 


• 
Internal 
Look-Ahead 
for Fast Counting 


• 
Carry Output 
for n-Bit Cascading 


• 
Fully Independent 
Clock Circuit 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


SN54ALS', 
SN54AS' 
... 
J PACKAGE 
SN74ALS·. 
SN74AS' 
... 
0 DR N PACKAGE 


(TOP VIEW) 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 


8 
9 


uiiS 


CLK 


A 


B 


C 


D 
ENP 
GND 


VCC 
RCo 


QA 


QB 


QC 
QD 
ENT 
LOAD 


SN54ALS'. 
SN54AS' 
... 
FK PACKAGE 


(TOP VIEW) 


::5 Ie U tll8 
U::lz>a: 


These 
synchronous 
presettable 
counters 
feature 
an 
internal carry look-ahead for cascading in high-speed 
counting applications. The 'ALS168B and 'AS168 are 
decade counters and the' ALS169B and' AS169 are 
4~bit 
binary 
counters. 
Synchronous 
operation 
is 
provided 
by 
having 
all 
flip-flops 
clocked 
simultaneously so that the outputs change coincident 


with 
each 
other 
when 
so instructed 
by the 
count- 
enable inputs and internal gating. This mode of 


operation 
helps eliminate 
the output 
counting 
spikes 


that 
are normally 
associated 
with 
asynchronous 
(ripple 


clock) counters, A buffered clock input triggers the 
four flip-flops on the rising (positive-going)edge of the 
clock waveform. 


3 
2 
1 2019 


A 
4 
18 
QA 
B 
5 
17 
QB 
NC 
6 
16 
NC 
C 
7 
15 
QC 
D 
8 
14 
QO 


9 1011 1213 


I"" 0 U IOI~ 
Zzz«z 
we" 
OW 
..J 


These counters are fully programmable; that is, the 
outputs may each be preset to either level. The load 
input circuitry allows loading with the carry-enable 
output 
of 
cascaded 
counters. 
As 
loading 
is 
synchronous. setting up a low level at the load input 


disables 
the counter 
and causes 
the outputs 
to agree 
with the data inputs after the next clock pulse. 


The 
carry 
look-ahead 
circuitry 
provides 
for cascading 
counters 
for n-bit 
synchronous 
application 
without 
additional 


gating. 
Instrumental 
in accomplishing 
this function 
are two 
count-enable 
inputs 
and a carry 
output. 
Both count 
enable 


inputs (ENPand ENT) must be low to count. The direction of the count is determined by the level of the UliS input. 
When U/O is high. the counter counts up; when low, it counts down. Inp'ut ENT is fed forward to enable the carry 
output. The riple carry output (RCo) thus enabled will produce a low-level pulse while the count is zero lall inputs 
low) counting down or maximum (9 or 15) counting up. This low-level overflow carry pulse can be used to enable 
successive cascaded stages. Transistions at ENPor ENT are allowed regardless of the level of the clock input. All 


inputs 
are 
diode-clamped 
to 
minimize 
transmission-line 
effects, 
thereby 
simplifying 
system 
design. 


These counters feature a fully independent clock circuit. Change,\ at control inputs (ENP,ENT, LOAD, U/O) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled. disabled. loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 


The SN54ALS168B, SN54AS168, SN54ALS169B, and SN54AS169 arecharacterizedfor operation over the full military 
temperature range of - 55°C to 125°C. The SN74ALS1688, SN74AS168, SN74ALS169B, and SN74AS169 are 


characterized 
for 
operation 
from 
OOC to 
70°C. 


PRODUCTION DATA documents 
contain 
information 
current 
IS of publication 
date. 
Products 
conform 


to specifications 
per the terms of rexas 
Instruments 


standard 
warranty. 
Production 
prlX:8lling 
does not 
necessarily 
include 
tilting 
of all parameters. 


TEXAS 
• 
INSTRUMENlS 


II 


SN54ALS168B. SN54AS168. SN74ALS168B. SN74AS168 
SYNCHRONOUS 
4·BITUP/DOWN 
DECADE COUNTERS 


II 


'ALS168B, 
'AS168 
logic diagram (positive logic) 


LOAD 
191 
utO 
(1) 


1151_ 
3.5CT=9 
RCO 


4.5CT=O 


1141 °A 
1131 0 


1121 
Q~ 


1111 
QO 


TEXAS 
• 
INSTRUMENTS 


SN54ALS169B. SN54AS169. SN74ALS169B. SN74AS169 
SYNCHRONOUS 
4·B11UP/DOWN 
BINARY COUNTERS 


'ALS169B, 
'AS169 
logic diagram (positive 
logic) 


LOAD 
(9) 


UfO 
III 


eLK 
(14) 0A 


A 
A 


B 


C 


D 


(13)OB 


B 


1141 °A 
113) 0B 


1121 Oc 
Ill) 
0D 


TEXAS ~ 
INSTRUMENTS 


II 


lEI 


SN54ALS168B, 
SN54AS168, SN74ALS168B, 
SN74AS168 
SYNCHRONOUS 
4·BITUP/DOWN 
DECADE COUNTERS 


1. 
Load (preset) 
to BCD seven 


2. 
Count up to eight. nine (maximum). 
zero, one, and two 


3. 
Inhibit 


4. 
Count down 
to one. zero (minimum!, 
nine, eight, and seven 


TOAD~ 


A.J 
IL 


B--l 
I 
DATA 
L- 


INPUTS 
c.J 
IL- 


0 
r 
I 


eLK 


I 
I 
I 
____ 
1 
: 


°B ---...Jr--:l'----------...... 
~ 
~I 
____ 
I I 


°c ---...Jr-:l...------------'-------'-....:..--'-------- 
....I 


---, 
I I 
I 
I 
I 
°0 
L...l...J 
~, 
~, 
L- 


II 
I 
RCci ----I 
I I 
LJ-----------~LJ 


----' 
I 
1 
1 
:711 
9 
0 
2 
2 
I 
ll--cOUNTUP---·I-INHIBIT--I 
~ 
LOAD 


1 
0 
9 
8 
I---- COUNTDOWN----. 


TEXAS -I!} 
INSTRUMENlS 


SN54ALS169B. 
SN54AS169. 
SN74ALS169B. 
SN74AS169 
SYNCHRONOUS 
4·B11 UP/DOWN 
BINARY COUNTERS 


Illustrated 
below 
is the following 
sequence: 


1. 
Load lpresetl to binary thirteen 


2. 
Count up to fourteen, fifteen (maximum). 
zero. one. and two 


3. 
Inhibit 


4. 
Count 
down 
to one. zero (minimum). 
fifteen, 
fourteen, 
and thirteen 


B 
r- 


DATA 
I-- 
INPUTS 
c.J 
I-- 
L... _ 


D.J 
I-- 
L... _ 


CLK 


I 
- i 
I I 
UfO __J 
II 
I I 


ENPand ENT 'I 
I I 
I I 


I 
I 
I 
I 
I' 
--.., 
'I 
I 
QB 
L.-...!...J 
_. 
_ 


I 


•....-.:....;,.'----- 
Oc ---I 
I 
__ 
...J 
_. 
~ 
1 
-1 


---I 
LJ 
LJ 
__ 
...J 


: 13 
I 
14 
15 
0 
2 
2 
2 
I 
J.--- COUNT UP---_Ii-- INHIBIT --I 
~ 
LOAD 


1 
0 
15 
I----COUNT DOWN ----- 


TEXAS ~ 
INSTRUMENTS 


fI 


SN54ALS168B. SN54ALS169B. SN74ALS168B, SN74ALS169B 
SYNCHRONOUS 
4·BITUP/DOWN 
DECADE AND BINARY COUNTERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vee 


Input 
voltage. 


Operating free-air temperature range: 


7V 


...................... 
7V 


SN54ALS1688, 
SN54ALS1698 
-55°C 
to 
125°C 


SN74ALS1S88, 
SN74ALS1698 
... 
, .•.. 
, ••...•..... 
ooe to 70°C 


-65°C 
to 
150°C 


SN54ALS1688 
SN74ALS1688 


SN54AlS1698 
SN74AlS1698 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vll 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10l 
Low-level output current 
4 
8 
mA 


fclock 
Clock frequency 
0 
22 
0 
40 
MHz 


tw 
Pulse duration 
elK high or low 
14 
12.5 
ns 


A, B, e, or 0 
20 
15 


Setup time before eLKt 


ENP or ENT 
25 
15 
tsu 
lOAD 
20 
15 
ns 


UfO 
28 
15 


th 
Hold time. data after elKt 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


SN54AlS168B 
SN74AlS1688 


PARAMETER 
TEST CONDITIONS 
SN54AlS1698 
SN74AlS1698 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
- 1.5 
V 


VOH 
Vce 
- 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
vCC-2 
vCC-2 
V 


Vce 
- 
4.5 V, 
IOl 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Vee 
~ 4.5 V, 


V 
IOl 
~ 8 mA 
0.35 
0.5 


II 
Vee 
~ 5.5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI ~ 2.7 V 
20 
20 
"A 
III 
Vce 
- 
5.5 V, 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


lOt 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
30 
-112 
-30 
-112 
mA 


Ice 
Vee 
~ 5.5 V 
15 
25 
15 
25 
mA 


TEXAS -II 
INSTRUMENTS 


SN54ALS168B. SN54ALS169B, SN74ALS168B, SN74ALS169B 


SYNCHRONOUS 
4·BITUP/DOWN 
DECADE AND BINARY COUNTERS 


Vcc 
2 
4.5 V to 5.5 V. 


Cl 
= 50 pF. 


FROM 
TO 
Rl 
= 500 O. 


PARAMETER 
TA = MIN to MAX 
UNIT 


(lNPUTI 
(OUTPUT) 
SN54AlS1688 
SN74AlS1688 


SN54AlS1698 
SN74AlS1698 


MIN 
MAX 
MIN 
MAX 


fmax 
22 
40 
MHz 


tplH 
ClK 
RCO 
3 
25 
3 
20 


tpHl 
6 
25 
6 
20 
ns 


tplH 
ClK 
2 
20 
2 
15 
Any Q 
ns 
tpHl 
5 
23 
5 
20 


tPlH 
ENT 
RCO 
2 
16 
2 
13 
ns 
tpHl 
3 
24 
3 
16 


tplH 
U/D 
RCO 
5 
22 
5 
19 


tpHl 
5 
22 
5 
19 
ns 


TEXAS ." 
INSTRUMENTS 


fI 


SN54AS168. 
SN54AS169. 
SN74AS168. 
SN74AS169 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
Input voltage. 


Operating 
free-air 
temperature 
range: 
SN54AS168,SN54AS169 


SN74AS168,SN74AS169 


7V 
7V 


. 
_. 
- 55°C 
to 125°C 


.......... 
0 °C to 70°C 


-65°Cto150°C 


SN54AS168 
SN74AS168 


SN54AS169 
SN74AS169 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
-2 
mA 


10L 
low-level output current 
20 
20 
mA 


fclock 
Clock frequency 
0 
65 
0 
75 
MHz 


tw 
Pulse duration 
eLK high or low 
7.7 
6.7 
ns 


A, B. C. or D 
10 
8 


ENP orUJi 
10 
8 
tsu 
Setup time before elK t 
LOAD 
10 
8 
ns 


u/Ii 
10 
8 


th 
Hold time. data after CLKt 
2 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


SN54AS168 
SN74AS168 


PARAMETER 
TEST CONDITIONS 
SN54AS169 
SN74AS169 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
10H - 
-2 
mA 
vCC-2 
VCC 
- 2 
V 


VOL 
Vee 
- 
4.5 V. 
10L - 
20 mA 
0.25 
0.5 
0.25 
0.5 
V 


LOAl5. UJi, 
ulD 
0.2 
0.2 


II 
Vee 
= 5.5 V, 
VI = 7 V 
mA 
All others 
0.1 
0.1 
LUAn: mT: 
u/Ii 
40 
40 


IIH 
Vee 
= 5.5 V. 
VI = 2.7 V 
.A 
All others 
20 
20 


rnAl5, UJi. 
u/Ii 
-1 
-1 
IlL 
Vee 
= 5.5 V. 
VI = 0.4 V 
mA 
All others. 
-0.5 
-0.5 


lOt 
Vee 
= 5.5 V. 
Va 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
= 5.5 V 
41 
63 
41 
63 
mA 


tAil 
typical 
values 
are at Vcc 
= 
5 V. TA 
= 25°C. 


*The output 
conditions 
have been chosen to produce a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S. 


TEXAS ~ 
INSTRUMENlS 


SN54AS168, 
SN54AS169. 
SN74AS168, 
SN74AS169 
SYNCHRONOUS 4·Bll 
UP/DOWN DECADE AND BINARY COUNTERS 


Vcc 
= 4.5 V to 5.5 V. 


Cl 
~ 50 pF. 


FROM 
TO 
Rl 
~ 5000. 


PARAMETER 
TA 
~ MIN to MAX 
UNIT 
IINPUTI 
(OUTPUT) 
SN54AS168 
SN74AS168 


SN54AS169 
SN74AS169 


MIN 
MAX 
MIN 
MAX 


fmax 
65 
75 
MHz 


tPLH 
CLK 
~ 
3 
17.5 
3 
16.5 
(mAl) 
high or lowl 
ns 
IpHL 
2 
14 
2 
13 


IpLH 
1 
7.5 
1 
7 
CLK 
Any 
Q 
ns 
IpHL 
2 
14 
2 
13 


IpLH 
ENT 
RCO 
1.5 
10 
1.5 
g 


IpHL 
1.5 
10 
1.5 
9 
ns 


IpLH 
UfO 
RCO 
2 
14 
2 
12 


IpHL 
2 
14.5 
2 
13 
ns 


TEXAS ." 
INSTRUMENTS 


• 


SN54ALS174. SN54ALS175. SN54AS174. SN54AS175A 
SN74ALS174. SN74ALS175. SN74AS174. SN74AS175A 
HEX/QUADRUPLE 
D·TYPE FLIP·FLOPSWITH CLEAR 


• 
'ALS174 
and 'AS174 
Contain 
Six Flip-Flops with 
Single-Rail Outputs 


• 
'ALS 175 and' AS 175A 
Contain Four Flip-Flops 
with 
Double-Rail Outputs 


• 
Buffered 
Clock and Direct Clear Inputs 


• 
Applications 
Include: 
Buffer/Storage 
Registers 
Shift 
Registers 
Pattern Generators 


• 
Fully Buffered Outputs for Maximum 
Isolation from 
External 
Disturbances 
('AS only) 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


description 


These 
monolithic, 
positive-edge-triggered 
flip-flops 
utilize 
TTl 


circuitry 
to 
implement 
D-type 
flip-flop 
logic. 
All 
have 
a direct 


ciear input and the' AlS 175 and' AS 175A feature 
complementary 


outputs 
from 
each 
flip-flop. 


Information 
at the D inputs 
meeting 
the setup 
time 
requirements 


is transferred 
to the outputs 
on the positive·going 
edge of the 


clock 
pulse. 
Clock 
triggering 
occurs 
at a particular 
voltage 
level 


and 
is not di~ectly related 
to the 
transition 
time 
of the 
positive- 


going 
pulse. 
When 
the 
ciock 
input 
is at either 
the 
high 
or low 


level, 
the D input 
signal 
has no effect 
at the output. 


The 
SN54AlS174, 
SN54AlS175. 
SN54AS174, 
and 


SN54AS 
175A 
are characterized 
for operation 
over the fuil military 


temperature 
range 
of 
-55°C 
to 
125°C. 
The 
SN74AlS174, 


SN74AlS175, 
SN74AS174, 
and SN74AS175A 
are characterized 


for 
operation 
from 
0 DC to 70 DC. 


INPUTS 
OUTPUTS 


ClR 
ClK 
0 
a 
at 


l 
x 
X 
L 
H 


H 
t 
H 
H 
L 


H 
I 
L 
L 
H 


H 
L 
X 
00 
00 


SN54AlSt74. 
SN54ASt74 
... 
J PACKAGE 
SN74AlSt74. 
SN74ASt74 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 


8 
9 


ClR 
10 
lD 
2D 
20 
3D 
30 
GND 


SN54AlSt74. 
SN54ASt74 
... 
FK PACKAGE 


(TOP VIEW) 
°15 u tl ° 
~uz>'" 


3 
2 
1 2019 


lD 
4 
18 
6D 


2D 
5 
17 
5D 


NC 
6 
16 
NC 


20 
7 
15 
50 


3D 
8 
14 
4D 


10 11 1213 
0 0 U'"' 0 
'" z Z-' -t 
t:l 
U 


SN54AlSt75. 
SN54ASt75A 
J PACKAGE 
SN74AlSt75. 
SN74ASt75A 
0 OR N PACKAGE 


(TOP VIEW) 


ClR 
10 
10 
lD 
2D 
20 
20 
GND 


VCC 
40 
40 
4D 
3D 
30 
30 
ClK 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


SN54AlSt75, 
SN54AS175A 
... 
FK PACKAGE 


(TOP VIEW) 
°15 u tl 0 
~UZ>-t 


3 
2 
1 2019 
10 
4 
18 
40 


1D 
5 
17 
4D 


NC 
6 
16 
NC 


2D 
7 
15 
3D 
20 
8 
14 
36 


9 10 11 1213 


OOU'"'o 
NZZ...JM 
t:l 
U 


NC - 
No internal 
connection. 


PRODUCTION 
DATA documents contlin 
information 
current IS of public.tion 
dlte. Products 
conform 
to specificetioltS per the terms of Texas Instruments 
standard waIT.nty. 
Production processing does not 
neeessarily include testing of all parameters. 
TEXAS 
." 
INSTRUMENTS 


SN54ALS174. SN54ALS175. SN54AS174. SN54AS175A 
SN74ALS174. SN74ALS175. SN74AS174. SN74AS175A 
HEX/OUADRUPLE 
D·TYPE FLlp·FLOPSWITH CLEAR 


121'0 


(51 20 
171 30 


1101 
4Q 
1121 50 
1151 50 


• 
logic diagrams (positiva 
logic) 


TEXAS 
• 
INSTRUMENlS 


SN54ALS174. 
SN54ALS175. 
SN74ALS174. 
SN74ALS175 
HEX/QUADRUPLE 
O·TYPE FLlP·FLOPS WITH 
CLEAR 


Supply voltage, Vee 
. . . . . . . . . . . . . . . . . .. 
7 V 


Input voltage. 
. . . . . . . . . . . 
. . . . . . . .. 
7 V 


Operating free-air temperature range: SN54ALS174, SN54ALS175 
-55°C 
to 125°C 


SN74ALS174, SN74ALS175 
ooe to 70°C 
-65°C 
to 150°C 


SN54AlS174 
SN74AlS174 


SN54AlS175 
SN74AlS175 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High·level 
output 
current 
-0.4 
-0.4 
mA 


10l 
Low-level output current 
4 
8 
mA 


fclock 
Clock frequency 
0 
40 
0 
50 
MHz 


elR 
low 
15 
10 


tw 
Pulse duration 
elK 
high 
12.5 
10 
ns 


elK 
low 
12.5 
10 


Setup time 
Data 
15 
10 


tsu 
ern inactive 
6 
ns 
before elKf 
8 


th 
Hold time, data after eLK t 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


SN54AlS174 
SN74AlS174 


PARAMETER 
TEST CONDITIONS 
SN54AlS175 
SN74AlS175 
UNIT 


MIN 
TYpt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V 
10H - 
-0.4 
mA 
VCC-2 
VCC-2 
V 


Vee 
- 
4.5 V. 
10l 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 V 
10l 
- 
8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee ~5.5 V. 
VI ~ 2.7 V 
20 
20 
pA 


III 
V"e ~5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


lOt 
Vee ~5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


l'ALS174 
11 
19 
11 
19 
Ice 
l'AlS175 
Vee ~5.5 V. 
See Note 
1 
mA 
8 
14 
9 
14 


tAil 
typical 
values 
are at VCC 
= 
5 V, TA 
"" 25°C. 


'*The output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true 
short-circuit 
output 
current, 
10S' 
NOTE 
1: Ice 
is measured 
with 
D inputs 
and ClR 
grounded. 
and eLK 
at 4.5 
V. 


TEXAS .." 
INSTRUMENTS 


II 


SN54ALS174. 
SN54ALS175. 
SN74ALS174. 
SN74ALS175 
HEX/QUADRUPLE 
D·TYPE FLlp·FLOPS WITH 
CLEAR 


II 


VCC - 
4.5 V to 5.5 V 


Cl 
~ 50 pF, 


FROM 
TO 
Rl~5000 


PARAMETER 
TA = MIN to MAX 
UNIT 
(INPUT) 
(OUTPUT) 
SN54AlS174 
SN74AlS174 


SN54AlS175 
SN74AlS175 


MIN 
MAX 
MIN 
MAX 


fmax 
40 
50 
MHz 


tplH 
ClR 
Any Q ('AlS175J 
5 
20 
5 
18 
ns 


tpHl 
Any Q 
8 
30 
8 
23 


tPlH 
Any Q 
3 
20 
3 
15 
ClK 
(or D, 'AlS175J 
ns 


tpHl 
5 
24 
5 
17 
» 
NOTE 2: Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 
r0- 
C/) 


Q) 
::J 
Q. 


:t> 
C/) 
(")~. 
(") 
c: 
;::;" 
en 


TEXAS -Ii} 
INSTRUMENTS 


SN54AS174, SN54AS175A. SN74AS174, SN74AS175A 


HEX/OUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 


absolute maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
. 
Input voltage. 
. . 
. 
. 


Operating free-air temperature 
range: 
SN54AS174, 
SN54AS175A 
SN74AS174, 
SN74AS175A. 


...... 
7 V 
. ..... 
7 V 
-55°C 
to 125°C 
. . . .. 
ooC to 70°C 
. 
-65°Ct0150°C 


SN54AS174 
SN74AS174 
UNIT 


SN54AS175A 
SN74AS175A 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
-2 
mA 


10L 
Low-level 
output 
current 
20 
20 
mA 


(clock 
Clock frequency 
0 
100 
0 
100 
MHz 


eLRlow 
5.5 
5 


eLK high 
4 
4 
'w 
Pulse duration 
ns 


'AS174 
6 
6 
eLK low 
'AS175A 
5 
5 


'AS174 
4 
4 
Setup time 
Data 
'AS175A 
'su 
3 
3 
ns 


before 
eLK t 
CLR inactive 
6 
6 


'h 
Hold time. data after eLK t 
1 
1 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


SN54AS174 
SN74AS174 


PARAMETER 
TEST CONDITIONS 
SN54AS175A 
SN74AS175A 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V '0 5.5 V, 
10H - 
-2 mA 
vCC-2 
VCC -2 
V 


VOL 
Vee 
= 4.5 V, 
10L = 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10' 
Vee 
= 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


I 'AS174 
Vee 
= 5.5 V, 


30 
45 
30 
45 
Ice 
l'AS175 
See Note 1 
mA 
22.5 
34 
22.5 
34 


tAil typical values are at VCC "" 5 V, TA "" 25°C. 
*The 
output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current. 
lOS- 


NOTE 1: Ice 
is measured 
with 
0 inputs 
and ~ 
grounded. 
and eLK at 4.5 V. 
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• 


SN54AS174. SN54AS175A. 
SN74AS174. SN74AS175A 
HEX/OUADRUPLE 
D·TYPE FLIP· FLOPS WITH CLEAR 


Vcc 
- 
4.5 V to 5.5 V 


CL = 50 pF. 


FROM 
TO 
RL = 5000 


PARAMETER 
TA 
~ MIN to MAX 
UNIT 
(INPUT) 
(OUTPUT) 
SN54AS'74 
SN74AS174 


MIN 
MAX 
MIN 
MAX 


fmax 
'00 
lOa 
MHz 


tpHL 
CLR 
Any Q 
5 
'5 
5 
14 
ns 


tpLH 
CLK 
Any Q 
3.5 
9.5 
3.5 
8 
ns 
tpHL 
4.5 
11.5 
4.5 
10 


• 
'AS175A 
switching 
characteristics 
(see Note 2) 


:t>r- 
en 
ell;:,Co 
:t> 
en 


("') 
~'os:: 
;:;" 
(I) 
NOTE 2: load 
circuit 
and voltage waveforms 
are shown 
in Section 
1. 


VCC 
~ 4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL ~ 500 0 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AS175A 
SN74AS175A 


MIN 
MAX 
MIN 
MAX 


fmax 
lOa 
100 
MHz 


tpLH 
CLR 
Any Q or Q 
4 
10 
4 
9 
ns 


tpHL 
4.5 
15 
4.5 
13 


tpLH 
Any 
Q or Q 
4 
8.5 
4 
7.5 


CLK 
ns 


tpHL 
4 
11 
4 
10 
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SN54AS181~ 
SN54AS881~ 
SN74AS181~ 
SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


• 
Package Options 
Include the 'AS181A 
in 
Compact 
300-mil 
or Standard 
600-mil 
Packages. The 'AS881A 
is Offered 
in 300-mil 
Packages. 
80th Devices are Available 
in 
Both Plastic and Ceramic Chip Carriers. 


• 
Full Look-Ahead 
for High-Speed 
Operations 
on Long Words 


• 
Arithmetic 
Operating 
Modes: 


Addition 
Subtraction 
Shift Operand A One Position 
Magnitude 
Comparison 
Plus Twelve 
Other Arithmetic 
Operations 


• 
Logic Function 
Modes 
Exclusive-OR 
Comparator 
AND, NAND, OR. NOR 
,AS881 A Provides Status 
Register Checks 
Plus Ten Other Logic Operations 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


SN54AS181A. 
. JT OR JW 
PACKAGE 
SN54AS881A 
... 
JT PACKAGE 
SN74AS181A 
ow. NT OR NW PACKAGE 
SN74AS881A 
OW OR NT PACKAGE 


(TOP VIEWI 


1U24 


2 
23 
3 
22 
4 
21 
5 
20 
6 
19 
7 
18 


8 
17 
9 
16 
10 
15 


11 
14 


12 
13 


VCC 
A1 
81 
A2 
82 
A3 
83 
G 


Cn+4 
p 


A=B 


F3 


SN54AS181A, 
SN54AS881A 
FK PACKAGE 
SN74AS181A. 
SN74AS881A 
FN PACKAGE 


(TOP VIEWI 


4 
3 
2 
1 
282726 


52 
5 
25 


51 
6 
24 


SO 
7 
23 


NC 
8 
22 


Cn 
9 
21 


M 
10 
20 


1'0 
11 
19 


1213141516171P 


'}M.!!." 
. 


•.•.. NQUM[D~ 
ILL ILL Z 
Z 
ILL 
II 
<.:l 
« 


tThis symbol is in accordance with ANSI/IEEE Std 91·1984 
and 


lEe Publication 617·12. 


Pin numbers shown are for OW, JT, JW, NT, and NW packages. 


NUM8ER 
ADDITION 
TIMES 
PACKAGE 
COUNT 
CARRY 
METHOD 


OF 
USING 
'AS881A 
USING 
'AS181A 
USING 
'S181 
ARITHMETIC 
LOOK·AHEAD 
8ETWEEN 


81TS 
AND'AS882 
AND 
'AS882 
AND 
'S182 
LOGIC UNITS 
CARRY 
GENERATORS 
ALUs 


1 to 4 
5 ns 
5 ns 
11 ns 
1 
NONE 


5 to 8 
10 ns 
10 ns 
'8 ns 
2 
RIPPLE 


9 to 16 
14 ns 
14 ns 
19 ns 
3 or 4 
1 
FULL LOOK-AHEAD 


17 to 64 
'9 ns 
19 ns 
28 ns 
5 to 16 
2 to 5 
FULL LOOK-AHEAD 


PRODUCTION DATA documents contlin inform.tion 
current 
IS of publication 
date. Products 
conform 
to 
specifications 
per the terms of TeXIS Instruments 
~~~~::~~i~'r::,~1e 
~~:~~~ti:f 
:llo::~:~:t::s~Snot 
TEXAS .• 
INSTRUMENlS 


II 


II 


SN54AS181A. 
SN54AS881A. 
SN74AS181A. 
SN74AS881A 
ARITHMETIC 
LOGIC UNITS/FUNCTION GENERATORS 


description 


The 'A5181A 
and 'A5881A 
are arithmetic 
logic units (ALU)/function 
generators that have a complexity 
of 75 and 77 equivalent gates, respectively, on a monolithic chip. These circuits perform 16 binary arithmetic 
operations 
on two 
4-bit 
words as shown in Tables 1 and 2. These operations 
are selected 
by the four 
function-select 
lines 150, 51, 52, 531 and include addition, subtraction, 
decrement, 
and straight transfer. 
When performing 
arithmetic 
manipulations, 
the internal carries must be enabled by applying a low-level 


voltage to the mode control input 1M). A full carry look-ahead scheme is made available in these devices 
for fast, simultaneous 
carry generation 
by means of two cascade-outputs 
(pins 15 and 17) for the four 


bits in the package. When used in conjunction 
with the 5N54A5882 
or 5N74A5882 
full carry look-ahead 
circuits, 
high-speed arithmetic 
operations can be performed. 
The typical addition times shown previously 


illustrate 
the little 
additional 
time required for addition 
of longer words 
when 
full carry look-ahead 
is 
employed. The method of cascading' 
A5882 
circuits with these ALUs to provide multilevel full carry look- 


ahead is illustrated 
under signal designations. 


If high speed is not of importance, 
a ripple-carry input (Cn) and a ripple-carry output (Cn + 41 are available. 


However, 
the ripple-carry 
delay has also been minimized so that arithmetic 
manipulations 
for small word 


lengths can be performed 
without 
external 
circuitry. 


The' A5 181 A and' A5881 A will accommodate 
active-high 
or active-low 
data if the pin designations 
are 


interpreted 
as follows: 


PIN NUMBER 


Active-low 
data (Table 1) 


Active-high data (Table 2) 


5ubtraction 
is accomplished 
by 1's complement 
addition 
where the 1's complement 
of the subtrahend 
is generated internally. 
The resultant output is A-B-1, 
which requires an end-around or forced carry to 


provide A-B. 


The' A5 181 A and' A5881 A can also be utilized as a comparator. 
The A = B output is internally 
decoded 


from the function 
outputs 
(FO, F1, F2, F3) so that when two 
words of equal magnitude 
are applied at 
the A and B inputs, it will assume a high level to indicate equality (A = B). The ALU must be in the subtract 
mode with en = H when performing 
this comparison. 
The A = B output is open-collector 
so that it can be 


wire-AND 
connected 
to give a comparison 
for more than four bits. The carry output 
ICn + 4) can also be 


used to supply relative magnitude 
information. 
Again, the ALU must be placed in the subtract 
mode by 


placing the function 
select input 53, 52, 51, 50 at L, H, H, L, respectively. 


ACTIVE-LOW 
DATA 
ACTIVE-HIGH 
DATA 
INPUT Cn 
OUTPUT 
Cn+4 
(FIGURE 
11 
(FIGURE 
ZI 


H 
H 
A"B 
A C; B 


H 
L 
A<B 
A>B 
L 
H 
A>B 
A<B 


L 
L 
AC;B 
A"B 


These circuits have been designed to not only incorporate all of the designer's requirements 
for arithmetic 


operations, 
but also to provide 16 possible functions 
of two Boolean variables without 
the use of external 
circuitry. 
These logic functions 
are selected by use of the four function-select 
inputs (50, 51, 52, 53) 
with the mode-control 
input (MI at a high level to disable the internal carry. 'rhe 16 logic functions 
are 
detailed in Tables 1 and 2 and include exclusive-OR, 
NAND, AND, NOR, and OR functions. 


TEXAS ." 


INSTRUMENTS 


SN54AS181A. SN54AS881A, 
SN74AS181A. 
SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


description 
(continued) 


The' A5881 A has the same pinout and same functionality 
as the' A5 181 A except for the P, G, and Cn + 4 
outputs 
when the device is in the logic mode (M = H). 


In the logic mode the 'A5881A 
provides the user with 
a status 
check on the input words 
A and B, and 
the ouput word F. While in the logic mode the P, G, and Cn + 4 outputs 
supply status 
information 
based 
upon the following 
logical 
combinations: 


P=FO+F1 
+F2+F3 


'G=H 
Cn+4=PCn 
II 


DATA 
INPUTS 
OUTPUTS 
Cn 
G 
p Cn+4 


H 
AO::BO 
Al ::81 
A2-B2 
A3_B3 
H 
L 
H 


L 
AO=6o 
Al =81 
A2=82 
A3=83 
H 
L 
L 


x 
AO*80 
x 
x 
x 
H 
H 
L 


X 
x 
A1 :;tBl 
X 
X 
H 
H 
L 


X 
X 
X 
A2:t:B2 
x 
H 
H 
L 


X 
X 
X 
X 
A3:;tB3 
H 
H 
L 


CIl•.. 
"S 
t).. 
C3 
en 
<x: 
"0c: 
The combination 
of signals on the 53 through 
50 control 
lines determine 
the operation 
performed 
on the 
ca 
data words to generate the output 
bits Fi. By monitoring 
the j5 and Cn + 4 outputs, 
the user can determine 
en 
if all pairs of input bits are equal (see table above) or if any pair of inputs are both high (see table above). 
..J 
The' A5881 A has the unique feature of providing 
an A = B status while the exclusive-OR( 0) function 
<x: 
is being 
utilized. 
When 
the 
control 
inputs 
(53, 
52, 
51, 
50) 
equal 
H, 
L, L, H; a status 
check 
is 


generated 
to 
determine 
whether 
all 
pairs 
(Ai, 
Eli) 
are 
equal 
in 
the 
following 
manner: 


P = (AO 0 BO)+(A1 0 B1)+(A2 0 B2)+(A3 0 B3). This unique bit-by-bitcomparison 
of the data 
words, 
which is available on the totem-pole P output, 
is particularly 
useful when cascading' 
A5881 s. As 
the A = B condition 
is sensed in the first stage, the signal is propagated 
through 
the same ports used 
for carry generation 
in the arithmetic 
mode (P and Gl. Thus the A = B status is transmitted 
to the second 
stage more quickly without 
the need for external multiplexing 
logic. The A = B open-collector 
output allows 


the user to check the validity 
of the bit-by-bit 
result by comparing 
the two 
signals for parity. 


If the user wishes to check for any pair of data inputs (Ai, Eli)being high, it is necessary to set the control 
lines (53,52,51,50) 
to L, H, L, L. The data pairs will then be ANDed together 
and the results 
ORed in 
the following 
manner: 
j5 = AOBO+A1B1 
+A2El2+A3B3. 


DATA INPUTS 
OUTPUTS 
Cn 
G 
p 
Cn+4 


H 
AOorBO-l 
Al 
or Bl 
- 
L 
A2 or 82 
- 
l 
A30rB3:::l 
H 
L 
H 


L 
AOorBO=l 
Al 
or ij1 
= 
L 
A2 
or 82 
= l 
A3 or ib 
::: L 
H 
L 
L 


X 
AO=BO=H 
X 
X 
X 
H 
H 
L 


X 
X 
A1 
=81 
=H 
X 
X 
H 
H 
L 


X 
X 
X 
A2=B2=H 
X 
H 
H 
L 


X 
X 
X 
X 
A3=83=H 
H 
H 
L 


P = FD+F1 
+F2+F3 


A08D+A18' 
+A282+A383 


lAD Gl 
BDI + IA 1 Gl B 11+ IA2 Gl B2J + IA3 Gl 
B31 


signal 
designations 


In both Figures 1 and 2, the polarity indicators 
(r:::,. ) indicate that the associated 
input or output 
is active- 


low with 
respect to the function 
shown 
inside the symbol and the symbols 
are the same in both figures. 


The signal designations 
in Figure 1 agree with the indicated 
internal functions 
based on active-low 
data, 
and are for use with the logic functions 
and arithmetic 
operations shown in Table 1. The signal designations 
have been changed in Figure 2 to accommodate 
the logic functions 
and arithmetic 
operations for the active- 


high data given in Table 2. The' A5 181 A and' A5881 A together 
with' 
A5882 
and '5182 
can be used 
with 
the signal designation 
of either Figure 1 or Figure 2. 
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'AS181A 
'AS881A 


so 
161 
ALV 


5,151 } 


10 
lSICP 


52 
'ill 
10 
151CG 
111' C 


53lJ1 
" 
114) A"a 
6IP-Oli) 
M III . 
10. 
151 CO 
1161 
en.•.11 


Cn 
111 


co, 
'" 
C"+8 


CO, 
UII 
Cn-16 


CO 
(111 c,,'2. 


C07 
1221 Cn'J2 


SELECTION 
ACTIVE·LOW 
DATA 
M-" 
M •• L; ARITHMETIC 
oPERATIONS 


53 52 
51 
SO 
LOGIC 
en" L 
en -H 


FUNCTIONS 
(noe:-t"yl 
(w,ltocarry) 


L 
L 
L 
L 
F-A 
F -AMINUS 
1 
F-A 


L 
L 
L " 
F-1iJj 
F •• AS 
MINUS 
1 
F •• AB 


L 
L " 


L 
F •• A 
-+ B 
F •• A'B"MINUS 
1 
FcoAB 


L 
L " " 


F-' 
F •• MINUS 
1 12's COMPI 
F •• ZERO 


L " 


L 
L 
F-A"+"B 
F -APLUSIA+SI 
F ••A PLUS (A • 'lfl PLUS 1 


L " 


L " 


F-li 
F •• AS 
PLUS 
(A 
.•. Bl 
F •• AS 
PLUS 
fA 
t 'B") PLUS 
1 


L " " 


L 
FaA 
08 
F •• A MINUS 
B MINUS 
1 
F-AMINUSe 


L " " " 
F·A+~ 
F-A,+B 
F •• (A'" 
fi) PLUS 
1 
" 


L 
L 
L 
F •• AS 
F 
•• A PLUS 
(A 
.•. Bl 
F " A PLUS 
fA 
.•. BI 
PLUS 
1 


" 


L 
L " 


F-A 
0 B 
F-A,PLUSB 
F •• A 
PLUS 
B PLUS 
1 
" 


L " 


L 
F - B 
F •• Air PLUS IA .•.8\ 
F •• ABPlUS 
tA'" 
BI PLUS 1 
" 
L " " 
F-A,+B 
F "IA'" 
Bl 
F" 
(A'" 
B) PLUS 
1 
" " 


L 
L 
F-O 
F •• A PLUS 
At 
F •• APLUSAPLUS 
1 
" " 


L " 
F-AI 
F •• AS 
PLUS 
A 
F •• AS 
PLUS 
A PLUS 
1 
" " " 


L 
F" 
AS 
F •• Aft 
PLUSA 
F •• A~PLUS 
A PLUS 
1 
" " " " 
F-A 
F-A 
Fa 
APLUS 
1 


'AS181A 
'AS881A 


SO If>l 


ALV 


S1 
l!ol } 


10 


S2141 
I. 
ISICG 
1111 Y 


53'31 
6IP~OIQ 
11.1 
A-e 


M 
181 . 
,. 
1SICO 
1161 
~M4 


"" 


111 


co, 


161 ""'8 


CO, 
111len.16 


CO, 
071I:n'2. 


C07 
122) 
~'J2 


SELECTION 
ACTlVE·HIGH 
DATA 
M-" 
M" 
L; ARITHMETIC 
OPERATIONS 


S3 
S2 


LOGIC 
-en· 
H 
en a L 


51 
SO 
FUNCTIONS 
lno~ryl 
IWldlcarryl 


L 
L 
L 
L 
F"A 
F - A 
F-APLUSI 


L 
L 
L " 


Fa A+1l 
F a 
A + B 
F • IA 
+ BI PLUS 
1 


L 
L " 


L 
F,. 
AB 
F-A+B 
F - 
IA 
+ B) PLUS 
1 


L 
L " " 
F-O 
F a MINUS 
1 (2', 
CQMPU 
F a ZERO 


L " 


L 
L 
F-'AB 
F - A PLUS 
AB 
Fa 
APLUSABPLUS 
1 


L " 


L " 


F ••e 
F •• (A 
+ 81 PLUS 
AB 
F a (A; 
B) PLUS 
ABPlUS 
1 


L " " 


L 
F"'A 
(1) 
8 
F - 
A MINUS 
8 MINUS 
I 
F-AMINUSB 


L " " " 


Fa 
AB 
Fa 
AB 
MINUS 
I 
F - 
AS 


" 


L 
L 
L 
F"A+8 
F". 
A PLUS 
A8 
F ". A PLUS 
AB 
PLUS 
1 


" 
L 
L " 


F"A 
0 B 
F - A PlUSB 
F • A PLUS 
B PLUS 
1 


" 


L " 


L 
F-B 
F a fA 
+ Ii) PLUS 
AB 
F· 
(A 
+ If! PLUS 
A8 
PLUS 
1 


" 


L " " 


Fa 
AB 
F. 
AB 
MINUS 
1 
F _ A8 


" " 


L 
L 
F-' 
Fa 
APLUS 
At 
F - A PLUS 
A PLUS 
1 
" " 


L " 


F"A+8 
F - 
IA 
+ 81 PLUS 
A 
F 
(A. 
BI PLUS 
A PLUS 
1 


" " " 


L 
F"'A+B 
F - 
IA 
+ '9"1PLUS 
A 
F • IA 
+ B) 
PLUS 
A PLUS 
1 


" " " " 
F-A 
F - A MINUS 
1 
F - A 
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53~ 
52 I~I 


~~ 
16) 


M ISI 


C 
(7) 
n 
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logic 
diagram 
(positive 
logic) 


S3 
(31 
S2 
(41 
S1 
(51 
so 
16) 


M 
181 


C 
(7) 
n 
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INSTRUMENTS 


SN54AS181A, SN54AS881A, SN74AS181A, 
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ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage, 
Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 
Input voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 
Off-state 
output 
voltage (A = B output 
only) 
, . . • . . . 
7 V 
Operating free-air temperature 
range: 
SN54AS181A, 
SN54AS881A 
-55°e 
to 125°e 


SN74AS181A, 
SN74AS881A 
ooe 
to 700e 
Storage temperature 
range 
. . . . . . . . . . . . . . . . . 
-65°e 
to 1500e 


SN54AS' 
SN74AS' 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level output voltage 
A = B output 
only 
5.5 
5.5 
V 


All outputs except 
-2 
-2 
mA 
10H 
High-level output current 
A-B 
andG 


G 
-3 
-3 
mA 


All outputs 
20 
20 
mA 
10L 
Low-level 
output current 
except G 


G 
48 
48 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°c 
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SN74AS1B1A, 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS' 
SN74AS' 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


Any output 
Vee 
~ 4.5 V to 5.5 V, 
10H ~ 
-2 
mA 
vCC - 2 
VCC- 2 
VOH 
except 
A 
= B 
V 


G 
Vee 
= 4.5 V, 
10H = 
-3 
mA 
2.4 
3.4 
2.4 
3.4 
V 


10H 
A = 8 
Vee 
~ 4.5 V, 
VOH = 5.5 V 
0.1 
0.1 
mA 


Any output 
Vee 
~ 4.5 V, 
10l 
~ 20 mA 
0.3 
0.5 
0.3 
0.5 
V 
Val 
except IT 


G 
Vee 
~ 4.5 V, 
10l 
~ 48 mA 
0.4 
0.5 
0.4 
0.5 
V 


M input 
0.1 
0.1 


Any A or B input 
0.3 
0.3 


II 
Vee 
~ 5.5 V, 
VI ~ 7 V 
mA 
Any 5 input 
0.4 
0.4 


Carry input 
0.6 
0.6 


M input 
20 
20 


Any A or B input 
60 
60 


IIH 
Any S input 
Vee 
= 5.5 V, 
VI = 2.7 V 
80 
80 
pA 


Carry input 
120 
120 


M input 
2 
2 


III 
Any A or B input 
Vee 
~ 5.5 V, 
VI ~ 0.4 V 
-6 
-6 
mA 
Any S input 
-8 
-8 


Carry input 
-12 
-12 


All outputs except 
-30 
-45 
-112 
-30 
-45 
-112 


lOt 
A ~ 8 and G 
Vee 
~ 5.5 V, 
Va 
~ 2.25 V 
mA 
G 
-165 
-165 
I 'AS181A 
135 
200 
135 
200 
Ice 
Vee 
~ 5.5 V 
I 'AS881A 


mA 


135 
210 
135 
210 


tAli typical values are atVCC 
= 5V,TA 
= 25°C. 


tThe 
output conditions have been chosen to produce a current that closely approximates 
one-half of the true short-circuit 
current, 
10S. 
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SN54AS181A. SN54AS881A. SN74AS181A. SN74AS881A 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


VCC=5V. 
Cl=15pF. 
VCC=4.5 
V to 5.5 V. 


Rl= 500 Q 
Cl = 50 pF 115 pF lor A=BI. 


FROM 
TO 
TEST 
12BOQ for A=BI. 
Rl = 500 Q 12BOQ fo<A = BI. 
UNIT 
PARAMETER (INPUT)!OUTPUT) 
CONDITIONS 
TA=.25°C 
TA = MIN to MAX 


'AS1B1A 
SN54AS1B1A 
SN74AS1B1A 


'ASBB1A 
SN54ASBB1A 
SN74ASBB1A 
MIN Typl 
MAX 
MIN Typt 
MAX 
MIN Typl 
MAX 


tpd 
Cn 
Cn+~ 
5 
2 
7 
11 
2 
7 
9 
ns 


Any 
;',,~==0 V. t. 
="2-0V. 


tpd 
A or B 
., -53-4.:5 
V tSUM mode) 
6 
2 
6 
14 
2 
8 
12 
ns 


Any 


Cn+4 


M,OV.50=53=OV. 
7 
2 
8 
20 
2 
8 
16 
tpd 
A or B 
51 =52 =4.5 V 15irr model 


ns 


tpd 
Cn 
Any F 
M =. 0 V (SUM 
or OIFF mode) 
5 
3 
6 
11 
3 
6 
9 
ns 


Any 
G 
M-OV.51-52-0V. 
4 
2 
5 
9 
2 
5 
7 
-,'1 
A or B 
50=53=4.5 
V 15UMmodel 
ns 


Any 
G 


M=O V. 50=53=0 
V. 
5 
2 
6 
12 
2 
6 
9 
tpd 
51 ::52 
=4.5 
V (DIFF model 


ns 


A or B 


Any 
p 
M=O V. 51 =52=0 
V. 
5 
2 
6 
11 
2 
6 
8 
ns 
tpd 
A or B 
50 =53 =4.5 V ISUM model 


Any 
p 
M=O V. 50=53=0 
V. 
5 
2 
6 
13 
2 
6 
10 
ns 
tpd 
AorS 
51 =52 =4.5 V lliiff 
model 


Al or 
M=OV. 
51 =52=OV. 
8 
tpd 
Bi 


F; 


50=53-4.5 
V ISUM model 
5 
2 
5 
11 
2 
5 
ns 


Ai or 
Fi 
M=OV. 
50=51 
=OV, 
5 
12 
2 
6 
10 
tpd 
Bi 
$1 
=52 
=4.5 
V (OIFF model 
2 
6 
ns 


Ai or 
1'; 
11 
tpd 
Bt 


M=4.5 
V ILOGICmodel 
6 
2 
6 
16 
2 
6 
ns 


Any 
A 
A=8 
M=O V. 50=53=0 
V. 
12 
4 
14 
26 
4 
14 
21 
tpd 
S 1 :: 52 = 4.5 V ID1FFmodel 
ns 
or 8 


VCC= 5 V. 
VCC=4.5 
V to 5.5 V. 


Cl= 15 pF. 
Cl=50 
pF. 


FROM 
TO 
TEST 
Rl=500 
Q. 
Rl =500 
Q. 
PARAMETER 
UNIT 


(lNPUTI IOUTPUT) 
CONDITIONS 
TA=25°C 
TA=MIN 
to MAX 


'AS881A 
SN54ASB81A 
SN74A5B81A 
MIN TYP' 
MAX 
MIN Typl 
MAX 
MIN TYP' 
MAX 


Any 
Cn=4.5V. 
M=4.5 
V. 


tpd 
A or B 


p 
50=53=4.5 
V. 51 =52=0 
V, 
8 
2 
10 
19 
2 
10 
15 
ns 


Equality 
(Ai = e:i or Ai""rril 


Any 


Cn:4.5 
V, M=4.5 
V. 


tpd 
A or B 
Cn+4 
50=53=4.5 
V. 51 =52=0 
V, 
10 
2 
12 
24 
2 
12 
18 
ns 


Equality 
IAI = Bl or Ai'iBi) 


Any 
Cn=4.5 
V. M=4.5 
V. 


tpd 
A or B 
p 
52 =4.5 V, 50 =51 =53 =0 v. 
8 
2 
10 
19 
2 
10 
15 
ns 


(Ai = Bi = H or Ai or Bi = II 


Any 
Cn=4.5 
V, M=4.5 
V, 


tpd 
A or B 
Co+4 
52=4.5 
V, 50=51 
=53=0 
V. 
11 
2 
13 
25 
2 
13 
19 
ns 


(.b;i=Bi=H 
or Ai or Bi=l) 


'f.d 
= tPHl or tPlH 


All 
typical 
values 
are 
at 
VCC 
= 
5 V. 
T A 
= 25°e. 
NOTE1: 
Load circuit and voltage waveforms are shown in Section ,. 
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SUM 
MOOE 
TEST 
TABLE 


FUNCTION 
INPUTS: 
50-53-4.5 
V. 
51 
-S2-M-0 
V 


INPUT 
OTHER 
INPUT 


SAME 
BIT 
OTHER 
DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE 
NOTE 
11 


4.5 V 
GND 
4.5 V 
GND 


tplH 
A; 
B; 
None 


Remaining 
Cn 
F; 
In-Phase 
tpHl 
A and B 


tPLH 
Bi 
A; 
None 
Remaining 
Cn 
Fi 
In-Phase 
tpHl 
A and B 


tPlH 
Ai 
ii, 
None 
None 
Remaining 
;; 
In-Phase 
tpHl 
A and B. Cn 


tPLH 
Bi 
A; 
None 
None 


Remaining 
p 
In-Phase 
tpHl 
A and B. Cn 


tpLH 
Ai 
None 
Bi 


Remaining 
Remaining 
G 
In-Phase 
tPHL 
ii 
A.Cn 


tPLH 
ii, 
None 
Ai 
Remaining 
Remaining 
G 
In-Phase 
tpHL 
ii 
A, 
Cn 


tpLH 
Cn 
None 
None 
All 
All 
Any 
F 
In-Phase 
tPHl 
A 
ii 
or Cn + 4 


tplH 
Ai 
None 
Bi 


Remaining 
Remaining 
Cn+4 
Out-al·Phase 
tPHl 
ii 
A. Cn 


tPLH 
Bi 
None 
Ai 
Remaining 
Remaining 
Cn +4 
Out-af-Phase 
tPHl 
ii 
A. 
Cn 


DIFF 
MODE 
TEST 
TABLE 


FUNCTION 
INPUTS: 
51 
-52-4.5 
V. 
SO-S3-M-0 
V 


OTHER 
INPUT 
INPUT 
SAME 
BIT 
OTHER 
DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
UNDER 
WAVEFORM 


TEST 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
ISEE NOTE 
1) 


4.5 V 
GND 
4.5 V 
GND 


tpLH 
Ai 
None 
Bi 
Remaining 
Remaining 


Fi 
In-Phase 


tPHL 
A 
B. Cn 


tPLH 
Bi 
Ai 
None 


Remaining 
Remaining 


Fi 
Out-of-Phase 
tpHL 
A 
B, Cn 


tpLH 


A' 
None 
Bi 
None 
Remaining 
P 
In-Phase 
tPHL 
A and B. Cn 


tPLH 
B; 
Ai 
None 
None 


Remaining 
p- 
Out-ot-Phase 
tPHL 
A and B. Cn 


tpLH 
A; 
B, 
None 
None 


Remaining 
G 
In-Phase 
tpHL 
A and B. Cn 


tPLH 
ii, 
None 
A; 
None 


RemainIng 
G 
Out-of-Phase 
tPHL 
A and B. Cn 


tPLH 
Ai 
None 
Bi 
Remaining 
remaining 
A 
• 
B 
In-Phase 


tPHL 
A 
8. Cn 


tpLH 
ii, 
Ai 
None 


Remaining 
Remaining 
A 
= 
B 
Out-ol-Phase 
tpHL 
A 
B. Cn 


tPLH 
None 
All 
Cn .• 4 


Cn 
None 
None 
In-Phase 
tPHL 
A and B 
or any F 


tPLH 
A, 
B; 
None 
None 


Remaining 
Cn+4 
Out-ot-Phase 
tpHL 
A. B. Cn 


tpLH 
ii, 
None 
A, 
None 


Remaining 
Cn+4 
In-Phase 
tPHL 
A. 
B. Cn 
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INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS1818. 
SN74AS1818 
ARITHMETIC 
LOGIC UNITS/FUNCTION GENERATORS 


• 
Package Options 
Include 
Compact 
300-mil 
or Standard 
GOO-mil DIPs and Both Plastic 
and Ceramic 
Chip Carriers 


• 
Full Look-Ahead 
for High-Speed 
Operations 
on Long Words 


• 
Arithmetic 
Operating 
Modes: 
Addition 
'Subtraction 
Shift 
Operand A One Position 
Magnitude 
Comparison 
Plus Twelve 
Other Arithmetic 
Operations 


• 
Logic Function 
Modes 
Exclusive-OR 
Comparator 
AND. 
NAND. 
OR. NOR 


SN54AS1818 
JT OR JW 
PACKAGE 
SN74AS1818 
N OR NT PACKAGE 


ITOP VIEWI 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


18 


17 


16 


10 
15 


11 
14 


12 
13 


80 
AO 
S3 
S2 
S1 
SO 
Cn 
M 
FO 
F1 
F2 
GND 


VCC 
A1 
81 
A2 
82 
A3 
83 
G 


Cn+4 
p 


A=B 
F3 


SN54AS1818 
FK PACKAGE 
SN74AS1818 
FN PACKAGE 


ITOP VIEWI 
• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


ALU 
50 
161 } 


S2 


51 
(51 
10. 
S1 


52 
(41 
10. 
SO 


53 
(31 
31 
NC 


M 
181 
4 
Cn 
(0. 
M 
171 
Cn 
FO 


1 2827 
26 


25 


24 


23 


22 


21 


20 


19 


16 17 18 


A2 
82 
A3 


NC 
83 
G 


Cn+4 
11 


~ 
13 14 15 


r-NOUMcnlQ.. 
tu..lu.. z 
z 
ILL. II 


t:l 
<0: 


tThis symbol is in accordance with ANSI/IEEE Std 91·' 984 and 
lEe Publication 617-12. 


Pin numbers shown are for J. JT, N, and NT packages. 


NUM8ER 
ADDITION 
TIMES 
PACKAGE 
COUNT 
CARRY 
METHOD 


OF 
USING 
'AS1818 
USING 
'AS8818 
USING'S181 
ARITHMETIC 
LOOK-AHEAD 
8ETWEEN 


81TS 
AND'AS882 
AND 
'AS882 
AND'S182 
LOGIC UNITS 
CARRY GENERATORS 
ALUs 


1 to 4 
5 ns 
5 ns 
'1 ns 
1 
NONE 


5 to 8 
10 ns 
10 ns 
18 ns 
2 
RIPPLE 


9 to 16 
14 ns 
14 ns 
19 ns 
3 or 4 
1 
FULL LOOK-AHEAD 


17 to 64 
19 ns 
19 ns 
28 ns 
5 to 16 
2 to 5 
FULL LOOK-AHEAD 


PRODUCT PREVIEW doaIments cantlin inform.tion 
on products in the form.live 
or design ph," 
of 
divel.pmllll. 
Ch.rlct.ristic 
dati 
Iftd 
other 
::t;=='r'ht ~~\~:::I:~ 
~~::~=~:;,~ 
products without notic•• 
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SN54AS181B. 
SN74AS181B 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


description 


The' A5 1818 arithmetic 
logic units (ALU)/function 
generators 
have a complexity 
of 75 equivalent 
gates 


on a monolithic 
chip. These circuits perform 
16 binary arithmetic 
operations 
on two 4-bit words as shown 


in Tables 1 and 2. These operations 
are selected by the four function-select 
lines (50, 51, 52, 531 and 
include addition, subtraction, 
decrement, 
and straight transfer. When performing arithmetic 
manipulations, 
the internal carries must be enabled by applying a low-level 
voltage to the mode control 
input (M). A full 
carry look-ahead 
scheme is made available in these devices for fast, 
simultaneous 
carry generation 
by 


means of two cascade-outputs, 
G and P, for the four bits in the package. When used in conjunction 
with 
the 5N54A5882 
or 5N74A5882 
full carry look-ahead circuits, 
high-speed arithmetic 
operations 
can be 


performed. The typical addition times shown previously illustrate the little additional time required for addition 
of longer words when full carry look-ahead is employed. 
The method of cascading' 
A5882 
circuits 
with 
these ALUs to provide multilevel 
full carry look-ahead 
is illustrated 
under signal designations. 


If high speed is not of importance, 
a ripple-carry input (Cn) and a ripple-carry output (Cn + 4) are available. 


However, 
the ripple-carry 
delay has also been minimized so that arithmetic 
manipulations 
for small word 


lengths 
can be performed 
without 
external 
circuitry. 


The' A5 181 B will accommodate 
active-high 
or active-low 
data if the pin designations 
are interpreted 
as 


follows: 


PIN NUMBER 


Active-low 
data (Table 11 


Active-high data (Table 2) 


5ubtraction 
is accomplished 
by 1's complement 
addition 
where the 1's complement 
of the subtrahend 
is generated internally. 
The resultant 
output 
is A - B-1, 
which requires an end-around 
or forced carry to 


provide A-B. 


The' A5 181 B can also be utilized as a comparator. 
The A = B output is internally decoded from the function 


outputs 
(Fa, F1, F2, F3) so that when two 
words of equal magnitude 
are applied at the A and B inputs, 
it will assume a high level to indicate equality 
(A = B). The ALU must be in the subtract 
mode with Cn = H 


when performing this comparison. 
The A = B output is open-collector 
so that it can be wire-AND 
connected 
to give a comparison 
for more than four bits. The carry output 
(Cn + 4) can also be used to supply relative 


magnitude information. 
Again, the ALU must be placed in the subtract mode by placing the function 
select 
input 53, 52, 51, 50 at L, H, H, L, respectively. 


ACTIVE· LOW DATA 
ACTIVE-HIGH 
DATA 
INPUT Cn 
OUTPUT 
Cn+4 
(FIGURE ,) 
(FIGURE 2) 


H 
H 
A",B 
A.:sB 


H 
L 
A<B 
A>B 


L 
H 
A>B 
A<S 


L 
L 
A:s:B 
A",S 


These circuits have been designed to not only incorporate 
all of the designer's 
requirements 
for arithmetic 


operations, 
but also to provide 16 possible functions 
of two Boolean variables without 
the use of external 
circuitry. 
These logic functions 
are selected 
by use of the four function-select 
inputs 
(50, 51, 52, 531 


with 
the mode-control 
input (M) at a high level to disable the internal carry. The 16 logic functions 
are 


detailed 
in Tables 1 and 2 and include exclusive-OR, 
NAND, AND, NOR, and OR functions. 
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signal designations 


In both Figures 1 and 2, the polarity 
indicators 
( t::.. ) indicate that the associated 
input or output 
is active- 


low with respect to the function 
shown inside the symbol and the symbols 
are the same in both figures. 


The signal designations 
in Figure 1 agree with the indicated 
internal functions 
based on active-low 
data, 


and are for use with the logic functions 
and arithmetic 
operations shown in Table 1. The signal designations 
have been changed in Figure 2 to accommodate 
the logic functions 
and arithmetic 
operations for the active- 


high data given in Table 2. The 'AS181B 
together 
with 
'AS882 
and 'S182 
can be used with 
the signal 
designation 
of either 
Figure 1 or Figure 2. 


'AS1818 
'AS1818 


so 
(6) 
ALU 
(6) 
ALU 
II 
'} 


so 
'} 


51 (5) 
(0 ... 
15) CP 
(15) 
P 
51 
(5) 
(0 ... 
15) CP 
(15) 
x 


52 (4) 
M .£.. (0 ... 
15) CG 
(17) Ii 
S2 
141 
M* 10... 
15) CG 
(17) 
V 


S3 (3) 
31 
(14) 
(3) 
(14) 
CIl 
6(P.Q) Q 
A-8 
53 
6(P·Q) 0 
A=S 
.t:: 
M (8) 
4 
(0 ... 
15) co 
(16) 
Cn+4 
M 
(8) 
4 
(0 ... 
15) co 
(16) Cn+4 
:J 
CJ 
Cn (7) 
Cn 
(7) 
Cl 
.. 
Cl 
U 


AO 
en 


[I] 
<C 
"Cc: 
[2] 
CU 
en 


[4] 
...• 
<C 


[8] 


'AS882 
'AS882 


CPG 
Cn 
CPG 


XO 


VO 


PI 
Xl 
(;1 
VI 
h 
COI 
(6) 
Cn+8 
X2 
COI 
(6) 
C"+8 


Ill) 
C03 
1111 
Cn+16 
C03 
Cn+16 


C05 
(17) 
C05 
1171 Cn+24 
Cn+24 


(22) 
Cn+32 
C07 
(22) 
Cn+32 
C07 
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ACTIVE-LOW 
DATA 
SELECTION 
M - 
L; ARITHMETIC OPERATIONS 
M-H 


LOGIC 
Cn - 
L 
Cn - 
H 
53 
52 
51 
SO 
FUNCTIONS 
(no 
carry) 
(with carry I 


L 
L 
L 
L 
F ~ A 
F ~ A MINUS 1 
F ~ A 


L 
L 
L 
H 
F = AB 
F ~ AB MINUS 1 
F ~ AB 


L 
L 
H 
L 
F~A+B 
F ~ A6 MINUS 1 
F ~ A8 


L 
L 
H 
H 
F = 1 
F ~ MINUS 1 12'5 COMPI 
F = ZERO 


L 
H 
L 
L 
F~A+B 
F = A PLUS IA + 81 
F ~ A PLUS IA 
+ 81 PLUS 1 


L 
H 
L 
H 
F ~ 8 
F ~ AB PLUS IA + 61 
F ~ AB PLUS IA + 81 PLUS 1 


L 
H 
H 
L 
F = A (±) B 
F ~ A MINUS B MINUS 1 
F ~ A MINUS B 


L 
H 
H 
H 
F = A 
+ 
6 
F~A+6 
F = (A + 81 PLUS 1 


H 
L 
L 
L 
F ~ AB 
F = A PLUS IA + BI 
F ~ A PLUS (A + BI PLUS 1 


H 
L 
L 
H 
F = A 
(±)B 
F = A PLUS il 
F = A PLUS B PLUS 1 


H 
L 
H 
L 
F = B 
F = A8 PLUS IA + BI 
F ~ A6 PLUS IA + BI PLUS 1 


H 
L 
H 
H 
F=A+B 
F = IA + BI 
F = IA + BI PLUS 1 


H 
H 
L 
L 
F ~ 0 
F~APLUSA' 
F = A PLUS A PLUS 1 


H 
H 
L 
H 
F = A6 
F = AB PLUS A 
F ~ AB PLUS A PLUS 1 


H 
H 
H 
L 
F = AB 
F ~ A8 PLUS A 
F ~ A6 PLUS A PLUS 1 


H 
H 
H 
H 
F ~ A 
F = A 
F ~ A PLUS 1 


ACTIVE-HIGH DATA 
SELECTION 
M ~ L; ARITHMETIC OPERATIONS 
M=H 


LOGIC 
Cn = H 
en ~ L 
53 
S2 
51 
SO 
FUNCTIONS 
(no 
carry) 
(with carry) 


L 
L 
L 
L 
F ~ A 
F - 
A 
F - 
A PLUS 1 


L 
L 
L 
H 
F~A+B 
F~A+B 
F ~ IA + BI PLUS 1 


L 
L 
H 
L 
F ~ AB 
F=A+8 
F ~ (A + 81 PLUS 1 


L 
L 
H 
H 
F = 0 
F = MINUS 1 12'5 COMPI 
F ~ ZERO 


L 
H 
L 
L 
F = AS 
F ~ A PLUS A8 
F ~ A PLUS AS PLUS 1 


L 
H 
L 
H 
F ~ 6 
F ~ IA + BI PLUS AB 
F ~ (A + BI PLUS AS PLUS 1 


L 
H 
H 
L 
F ~ A (±) B 
F ~ A MINUS B MINUS 1 
F ~ A MINUS B 


L 
H 
H 
H 
F ~ A6 
F ~ AB MINUS 1 
F ~ AS 


H 
L 
L 
L 
F~A+B 
F ~ A PLUS AB 
F ~ A PLUS AB PLUS 1 


H 
L 
L 
H 
F ~ A"®B 
F ~ A PLUS B 
F ~ A PLUS B PLUS 1 


H 
L 
H 
L 
F ~ B 
F = IA + 61 PLUS AB 
F ~ IA + 61 PLUS AB PLUS 1 


H 
L 
H 
H 
F ~ AB 
F = AB MINUS 1 
F ~ AB 


H 
H 
L 
L 
F ~ 1 
F ~ A PLUS A' 
F ~ A PLUS A PLUS 1 


H 
H 
L 
H 
F~A+B 
F ~ (A + BI PLUS A 
A ~ (A + BI PLUS A PLUS 1 


H 
H 
H 
L 
F=A+B 
F = (A + 81 PLUS A 
F ~ IA + Ell PLUS A PLUS 1 


H 
H 
H 
H 
F ~ A 
F ~ A MINUS 1 
F ~ A 
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GENERATORS 


logic diagram (positive logic) 


53131 
52_14_1 __ 
51 15) 
50 16) 


M 
181 


C 
171 
n 
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SN74AS1818 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


Supply voltage. Vcc 
. 
Input voltage 
. 
Off-state 
output voltage (A= B output only) . 
Operating free-air temperature 
range: 
SN54AS181 B 
SN74AS181B 


.. 
7V 
7V 
7V 


- 55°C to 125°C 
DoC to 70°C 


- 65°C to 150°C 


SN54AS181B 
SN74AS181B 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level 
output voltage 
A = B output 
only 
5.5 
5.5 
V 


All outputs except 


-2 
-2 
mA 


IOH 
High-level 
output current 
A~B 
and G 
G 
-3 
-3 
mA 


All outputs 
20 
20 
mA 


IOL 
Low·level 
output current 
except G 
G 
48 
48 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·C 


TEXAS • 
INSTRUMENTS 


SN54AS181B, 
SN74AS181B 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


electrical characteristics over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


SN54AS181B 
SN74AS181B 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


Any output 
VCC = 4.5 V to 5.5 V. 
10H = 
-2 
mA 
Vee-2 
Vee-2 
V 
VOH 
except 
A 
= 
B 


G 
Vee 
- 
4.5 V. 
10H = 
-3 
mA 
2.4 
3.4 
2.4 
3.4 
V 


10H 
A 
8 
VCC 
4.5 V. 
VOH 
5.5 V 
0.1 
0.1 
mA 
Any output 
Vec 
= 4.5 V, 
10L = 20 mA 
0.3 
0,5 
0.3 
0.5 
V 
VOL 
except G 


IT 
Vee 
= 4.5 V, 
10L = 48 mA 
0.4 
0.5 
0.4 
0.5 
V 


M input 
0.1 
0.1 


II 


Any A or B input 
Vec 
= 5.5 V. 


0.3 
0.3 


Any S input 
VI = 7 V 
mA 
0.4 
0.4 


Carry input 
0.6 
0.6 
M input 
20 
20 


IIH 
Any A or 8 input 
Vce 
= 5.5 V. 
60 
60 
Any S input 
VI = 2.7 V 
80 
80 
"A 


Carry input 
120 
120 


M input 
-0.5 
-0.5 


IlL 
Any A or B input 
-1.5 
-1.5 


Any S input 
Vec 
= 5.5 V. 
VI = 0.4 V 
mA 
-2 
-2 


Carry input 
-3 
-3 


All outputs except 
-30 
-45 
-112 
-30 


10* 
A = 8 and G 
Vec 
= 5.5 V, 
Va = 2.25 V 


-45 
-112 
mA 
IT 
-30 
-125 
-30 
-125 


Ice 
Vcc 
= 5.5 V 
74 
'17 
74 
117 
mA 


t All typical values are at Vec 
= 5 V. TA 
= 25°C. 


t: The output conditions have been chosen to produce a current that closely approximates 
one-half of the true short-circuit 
current, 
10S. 
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SN74AS181B 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
UNIT 
PARAMETER 
TEST CONDITIONS 
TA - 
MIN to MAX 
(INPUT! 
(OUTPUTI 
SN54AS1818 
SN74AS1818 


MIN 
MAX 
MIN 
MAX 


'PLH 
3 
9 
3 
8.5 


Cn 
Cn+4 
2 
7 
2 
6.5 
ns 


'pHL 


'pLH 
Any 
M - 
0 V. 51 
- 
52 
- 
0 V. 
3.5 
13 
5 
12 


A or B 
Cn+4 
50 = 53 = 4.5 V (5UM model 
3.5 
12.5 
5 
12 


ns 


tpHL 


tpLH 
Any 
M - a V. 50 
- 
53 
- a v. 
5 
14.5 
5 
13 


A or 8 
Cn+4 
Sl 
= S2 = 4.5 V (DIFF model 
5 
13.5 
5 
12.5 


ns 
tpHL 


tPLH 
Any F 
3 
10.5 
3 
9 
Cn 
M = 0 V (SUM or DIFF model 
3 
8 
3 
7.5 
ns 
tpHL 


tpLH 
Any 
IT 
M - 
0 V. Sl 
- 
52 
- 
0 V. 
3 
8.5 
3 
8 


AorS 
ns 
tpHL 
50 
~ 53 
~ 4.5 V (SUM model 
2 
7 
2 
6 


tpLH 
Any 
IT 
M - 
0 V. 50 
- 
53 
- 
0 V. 
3 
10.5 
3 
9.5 
Ii. or II 
ns 


tpHL 
51 = 52 = 4.5 V (OIFF model 
2 
9 
2 
7 


tpLH 
Any 
p 
M - 
0 V. 51 
- 
52 
- 
0 V. 
3 
8.5 
3 
7.5 
A orB 
ns 


tPHL 
SO = S3 ~ 4.5 V (5UM model 
2 
7.5 
2 
6 


tPLH 
Any 
p 
M - 
0 V. SO - 
S3 - 
0 V. 
3 
10.5 
3 
9 
A or B 
ns 


'pHL 
51 
~ S2 ~ 4.5 V (DIFF model 
3 
8.5 
3 
8 


tpLH 
Ai 
or 


Fi 
M - 
0 V. 51 
~ S2 ~ 0 V. 
3 
11 
3 
9.5 


Bi 
ns 


tpHL 
SO = 53 = 4.5 V (SUM model 
3 
9 
3 
7.5 


tpLH 
Ai or 
Fi 
M - 
0 V. 50 
- 
53 
- 
0 V. 
3 
12 
3 
10.5 


Bi 
ns 
tpHL 
Sl 
~ 52 
~ 4.5 V (DIFF model 
3 
11 
3 
9.5 


tpLH 
Any 
Any F 
M - 
0 V. 51 - 
52 
- 
0 V. 
3 
13.5 
3 
12 


AorS 
SO ~ 53 
~ 4.5 V (SUM model 
3 
13 
3 
11.5 
ns 
tpHL 


tpLH 
Any 
Any F 
M - 
0 V. 50 
- 
53 
- 
0 V. 
3 
16 
3 
14.5 


AorS 
51 = S2 = 4.5 V (DIFF model 
3 
13 
3 
12.5 
ns 


tpHL 


tPLH 
Ai or 8i 
;:i 
M ~ 4.5 V (LOGIC model 
3 
12.5 
3 
11 


tpHL 
3 
10 
3 
9.5 
ns 


'pLH 
Any 
M = 0 V. SO ~ 53 
~ 0 V. 
4 
19 
4 
17 


A or B 
A ~ 8 
ns 


'pHL 
51 
~ S2 ~ 4.5 V (DIFF model 
5 
18.5 
5 
15 
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OTHER 
INPUT 
INPUT 
OTHER 
OATA 
INPUTS 
OUTPUT 
OUTPUT 


UNDER 
SAME 
BIT 
PARAMETER 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 
1) 
4.5 
V 
GND 
4.5 
V 
GND 


IPlH 
Ai 
Bi 
None 


Remaining 
Cn 
Fi 
In-Phase 
IPHl 
A andS 


IplH 
Bi 
Ai 
None 


Remaining 
Cn 
Fi 
In-Phase 
IpHl 
A and B 


IplH 
Ai 
Bi 
None 
None 


Remaining 
p 
In-Phase 
IpHl 
A and B. Cn 


IPlH 
Bi 
Ai 
None 
None 
Remaining 
p 
In-Phase 
IPHl 
A and B.Cn 


IpLH 
Ai 
None 
Bi 


Remaining 
Remaining 
G 
In-Phase 


IpHl 
B 
A,Cn 


IPLH 
Bi 
None 
Ai 
Remaining 
Remaining 
G 
In-Phase 


IpHL 
B 
A, Cn 


IpLH 
Cn 
None 
None 
All 
All 
Any 
F 
In-Phase 


IpHL 
A 
B 
or Cn+4 


IPLH 
- 
Bi 


Remaining 
Remaining 
Ai 
None 
B 
A,Cn 
Cn+4 
Out-af-Phase 


IpHL 


IPLH 
Bi 
None 
Ai 


Remaining 
Remaining 


Cn+4 
- 
Out-a1-Phase 
IpHL 
B 
A,Cn 


TEXAS 
.• 
INSTRUMENTS 


II 


II 


SN54AS181B, 
SN74AS181B 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


OTHER INPUT 


INPUT 
OTHER OATA 
INPUTS 
OUTPUT 
OUTPUT 
SAME 
BIT 
PARAMETER 
UNOER 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 11 
4.5 
V 
GND 
4.5 
V 
GND 


'pLH 
Ai 
None 
Bi 
Remaining 
Remaining 
Fi 
In-Phase 
'pHL 
A 
B, Cn 


'pLH 
Bi 
- 
Remaining 
Remaining 
Fi 
Out-at-Phase 
Ai 
None 
II 
B, Cn 
tpHL 


'pLH 
Ai 
None 
Bi 
None 


Remaining 
p 
In-Phase 
tpHL 
A and S, Cn 


'pLH 
Bi 
Ai 
None 
None 


Remaining 
p 
Out-at·Phase 
'pHL 
A and 8. Cn 


'pLH 
Ai 
Bt 
None 
None 


Remaining 


13 
In-Phase 
'PHL 
A and 8, Cn 


'PLH 
Bi 
None 
Ai 
None 


Remaining 


13 
Out-at-Phase 
'pHL 
A and S, Cn 


'PLH 
Ai 
None 
Bi 
Remaining 
Remaining 
A = B 
In-Phase 
tpHL 
A 
B, Cn 


tpLH 
Bi 
Ai 
None 


Remaining 
Remaining 
A ~B 
Out-at·Phase 
'pHL 
A 
B, Cn 


'PLH 
All 
Cn+4 
Cn 
None 
None 
A and B 
None 
or any F 
In-Phase 
'pHL 


'PLH 
- 
Bi 
Remaining 
Ai 
None 
None 
ii, ii, Cn 
Cn+4 
Out-af-Phase 
'pHL 


'pLH 
Bi 
None 
Ai 
None 


Remaining 
Cn+4 
In-Phase 
- - 


'pHL 
A, B, Cn 
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OTHER INPUT 
OUTPUT 
INPUT 
OTHER DATA 
INPUTS 
OUTPUT 
SAME 
BIT 
PARAMETER 
UNDER 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 11 
4.5 
V 
GND 
4.5 
V 
GND 


tpLH 
Ai 
Bi 
None 
None 
Remaining 
Fi 
Out-af-Phase 
tpHL 
A and B, Cn 


tPLH 
Bi 
Ai 
None 
None 
Remaining 
Fi 
Out-af-Phase 
tPHL 
A andB, 
Cn 


OTHER INPUT 
OTHER DATA 
INPUTS 
OUTPUT 
OUTPUT 
INPUT 
SAME 
BIT 
UNDER 
WAVEFORM 
PARAMETER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 11 
4.5 
V 
GND 
4.5 
V 
GND 


tPLH 
Ai 
Bi 
None 
Remaining 
None 
P 
Out-af-Phase 
tpHL 
A and S, Cn 


tpLH 
8i 
Ai 
None 
Remaining 
None 
is 
Out-af-Phase 
tpHL 
A and B. Cn 


tpLH 
Ai 
None 
8t 
Remaining 
None 
P 
In-Phase 
tpHL 
A and l!, Cn 


tpLH 
Bi 
None 
Ai 
Remaining 
None 
P 
In-Phase 
tpHL 
A and l!, Cn 


tPLH 
Ai 
Bi 
None 
Remaining 
None 
Cn+4 
In-Phase 
tpHL 
A and B, Cn 


tPLH 
Bi 
Ai 
None 
Remaining 
None 
Cn+4 
In-Phase 
tpHL 
A and S, Cn 


tPLH 
Ai 
None 
Bi 
Remaining 
None 
Cn+4 
Out-af-Phase 
tpHL 
A and B. Cn 


tPLH 
Bi 
None 
Ai 
Remaining 
None 
Cn+4 
Out-af-Phase 
tpHL 
A and B. Cn 


OTHER INPUT 
OUTPUT 
INPUT 
OTHER DATA 
INPUTS 
OUTPUT 
SAME 
BIT 
WAVEFORM 
PARAMETER 
UNDER 
UNDER 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 11 
4.5 
V 
GND 
4.5V 
GND 


tPLH 
Ai 
Bi 
None 
Remaining 
Remaining 
~ 
In-Phase 
tpHL 
A,Cn 
8 


tPLH 
Bi 
Ai 
None 
Remaining 
Remaining 
p 
In-Phase 
tpHL 
B, Cn• 
A 


tPLH 
Ai 
Bi 
None 
Remaining 
Remaining 
Cn+4 
Out-af-Phase 
tPHL 
A,Cn 
B 


tPLH 
Bi 
Ai 
None 
Remaining 
Remaining 
Cn+4 
Out-af-Phase 
tpHL 
B, Cn 
A 
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PRODUCT 
PREVIEW 
SN54AS182. 
SN74AS182 
LOOK·AHEAD 
CARRY GENERATOR 


• 
High-Speed 
Replacement 
for the 'S182 


• 
Offers 
Carry Functions 
in a Compatible 
Form for Direct 
Connections 
to the ALU 


SN54AS182. 
. J PACKAGE 
SN74AS182 
... 
D OR N PACKAGE 


(TOP VIEW) 


Gl 
1'1 
GO 
PO 
G3 
1'3 
I' 
GND 


1 V,6 


2 
15 


3 
14 
4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 
1'2 
G2 
Cn 


Cn+x 


Cn+Y 
G 


Cn+z 


• 
Cascadable 
to Perform 
Look-Ahead 
Across 
n-Bit Adders 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, 
Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 
SN54AS182 
... 
FK PACKAGE 


(TOP 
VIEWI 


U 
•....•...U 
UN 


10..1<:> z >10.. 
ALTERNATIVE 
DESIGNATIONS 
I 
FUNCTION 


ITo, ITl, 
IT2, IT3 
GO,Gl,G2,G3 
Carry Generate 
Inputs 


PO. Pl. 
P2. 
P3 
PO. Pl. 
P2. 
P3 
Carry Propagate 
Inputs 


Cn 
Cn 
Carry Input 


Cn+x• 
Cn+y• 
Cn+x• 
Cn+y• 
Carry Outputs 
Cn+z 
Cn+z 


IT 
y 
Carry Generate 
Output 


P 
X 
Carry Propagate Output 


VCC 
Supply Voltage 


GND 
Ground 


3 
2 
1 20 19 


4 
18 


5 
17 


6 
16 


15 


8 
14 


9 
10 11 12 13 


10.. 0 U 
~l" 
z z 
<:> 
cu 


description 


The 
'AS 182 
look-ahead 
carry 
generators 
are 


capable of anticipating 
a carry across four binary 
adders or group of adders. They are cascadable 
to perform 
full look-ahead 
across n-bit adders. 


This generator, when used in conjunction with the 'AS181 B or 'AS881A 
Arithmetic 
Logic Unit ALU, provides 
high-speed 
carry 
look-ahead 
capability 
for 
any 
word 
length. 
The 
'AS182 
generates 
the 
look-ahead 


(anticipated carry) across a group of four ALUs. In addition, other carry look-ahead circuits may be employed 
to anticipate 
carry-across 
sections 
of four look-ahead 
packages 
up to n-bits. 
The method 
of cascading 


'AS 182 circuits 
to perform 
multilevel 
look-ahead 
is illustrated 
under the typical 
application 
data. 


The carry functions 
(inputs, outputs, generate, and propagate) of the look-ahead generators are implemented 
in the compatible 
forms for direct connections 
to the ALU. Reinterpretations 
of carry functions 
as explained 


on the 'AS 181 Band 
'AS881 A data sheet are also applicable 
to and compatible 
with 
the look-ahead 
generator. 
Logic equations 
for the 'AS 182 are: 


Cn+x = GO+ POCn 
Cn+Y = Gl + P' .GO+ P1 POCn 
Cn+z = G2 + P2 G, + P2 Pl GO+ P2 P1 POCn 
G = G3 + P3 G2 + P3 P2 G1 + P3 P2 P' GO 
P = P3 P2 P1 PO 


Cn+x = YO (XO+ Cn) 
Cn+y = Y' 
[Xl 
+ YO (XO+ Cn}l 
Cn+Z = Y2 {X2 
+ Y' 
(X, + YO (XO+ Cn})} 
Y = Y3 (X3 + Y2) (X3 + X2 + Yll 
IX3 + X2 + X, + YO) 


X = X3 + X2 + Xl + XO 


PRODUCT PREVIEW documents contain information 
on products 
in the 
formative 
or design 
phIS' 
of 
development. 
Chlnetlristit 
data 
and 
other 


specifications 
ar. design galls. 
Teus 
Instruments 
reslrves 
the right to change Dr discontinue these 
products without 
notice. 


TEXAS l/} 
INSTRUMENTS 


II 


II 


SN54AS182. SN74AS182 
LOOK·AHEAD 
CARRY 
GENERATOR 


FUNCTION 
TABLE 


FOR Cn + x OUTPUT 


Cn (131 


P2 or X21'S) 
Zl 


~2 or V2 
(14) 
Po 


~O 


PI 


INPUTS 
OUTPUT 


G3 
ll"2 
G1 
GO 
P3 
P2 
P1 
G 


L 
X 
X 
X 
X 
X 
X 
L 


X 
L 
X 
X 
L 
X 
X 
L 


X 
X 
L 
X 
L 
L 
X 
L 


X 
X 
X 
L 
L 
L 
L 
L 


All other combinations 
H 


INPUTS 
OUTPUT 


G1 
GO 
151 
PO 
Cn 
Cn+y 


L 
X 
X 
X 
X 
H 


X 
L 
L 
X 
X 
H 


X 
X 
L 
L 
H 
H 


All other 
L 
combinations 


H = high-level, L = low level. X = irrelevant. 
Any inputs not shown in a given table are irrelevant with respect 
to that output. 


P3 or X3 (6) 


G3 or Y3 (5) 


P1 or Xl ~~: 
<31 DrYl 


PO or XO (4) 


(lo 
0' VO 131 


Cn or 'l:n "3) 


INPUTS 
OUTPUT 


GO 
]fo 
Cn 
Cn+x 


L 
X 
X 
H 


X 
L 
H 
H 


All other 


L 
combinations 


INPUTS 
OUTPUT 


P3 
P2 
P1 
PO 
P 


L 
L 
L 
L 
L 


All other 
H 


combinations 


INPUTS 
OUTPUT 


G2 
G1 
GO 
P2 
P1 
PO 
Cn 
Cn+z 


L 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
L 
X 
X 
X 
H 


X 
X 
L 
L 
L 
X 
X 
H 


X 
X 
X 
L 
L 
L 
H 
H 


All other combinations 
L 


CPG 


COO 
(2) 
Cn+. 


COI 
(11) 
Cn+y 


CO2 
(9) 


Cn+z 


CP 
(7) Ii 


CG 
(101 
(j" 


OR 


CPG 


>1 
(12) 


Cn+x 


>1 
(111 


Cn+y 


(91 
Cn+z 


(7) Ii 


(101 
G 


tThese symbols are in accordance 
with ANSI/IEEE Std 91 ~1984 


and lEe Publication 617·12. 


Pin numbers are for D, J, and N packages. 


TEXAS '1!1 
INSTRUMENTS 


SN54AS182, SN74AS182 
LOOK·AHEAD 
CARRY GENERATOR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee 
.... 


Input voltage 
Operating free-air temperature 
range: 
SN54AS182 
SN74AS182 


7V 
7V 
. . . . . . . . . . .. 
- 55 °e to 125°e 


ooe to 700e 


. 
-65°e 
to 1500e 


SN54AS182 
SN74AS182 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
-2 
mA 


10L 
Low-level output current 
20 
20 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70· 
·C 


II)•.. 
'S 
CJ.. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
C3 
noted) 
U?« 
"C 
r:: 
CO 
U? 
...J« 


PARAMETER 
TEST CONOITIONS 
SN54AS182 
SN74AS182 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
= 4.5 V, 
II - 
18 mA 
1.2 
-1.2 
V 


VOH 
Vcc 
= 4.5 V to 5.5 V, 
10H - 
2 mA 
Vcc -2 
Vcc-2 
V 


VOL 
VCC 
4.5 V, 
10L 
20 mA 
0.3 
0.5 
0.3 
0.5 
V 


Cn 
0.1 
0.1 


P3 
0.2 
0.2 


P2 
0.3 
0.3 
II 
VCC 
= 5.5 V, 
VI = 7.0 V 
mA 


PO, Pl, G3 
0.4 
0.4 


GO,G2 
0.7 
0.7 


Gl 
0.8 
0.8 


Cn 
0.02 
0.02 


P3 
0.04 
0.04 


P2 
0.06 
0.06 


IIH 
VCC 
= 5.5 V, 
VI = 2.7 V 
, 
mA 
PO, )51, G3 
0.08 
0.08 


GO, G2 
0.14 
0.14 


Gl 
0.16 
0.16 


Cn 
-0.5 
-0.5 


P3 
-1 
-1 


P2 
-1.5 
-1.5 


IlL 
VCC 
= 5.5 V, 
VI = 0.4 V 
mA 


PO, Pl, G3 
-2 
-2 


GO, G2 
-3.5 
-3.5 


G1 
-4 
-4 


la' 
VCC 
= 5.5 V, 
Va 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
17 
17 


ICCL 
VCC 
= 5.5 V 
mA 
23 
23 


tAIt typical values are at VCC = 5 V. TA = 25°C. 
t.The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit 
current, 10S. 


TEXAS -1!1 
INSTRUMENTS 


II 


SN54AS182, 
SN74AS182 


LOOK·AHEAD 
CARRY GENERATOR 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 fl. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUTI 
TA 
- 
MIN to MAX 


SN54AS'82 
SN74AS'82 


MIN 
TYP' 
MAX 
MIN 
TYP' 
MAX 


tpLH 
Cn+x• 
Cn+y 
5 
5 


tPHL 
Cn 
Cn +z 
5 
5 
ns 


tpLH 
Any P or G 
Cn+x• 
Cn+y 
5 
5 


tPHL 
Cn+z 
5 
5 
ns 


tPLH 
Any P or IT 
G 
6 
6 
ns 


tpHL 
5 
5 


tpLH 
Any P 
P 
5 
5 


tpHL 
5 
5 
ns 


t All typical values are at Vec 
= 5 V, TA = 25 QC. 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS190, 
SN54ALS191, 
SN74ALS190, 
SN74ALS191 


SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 


• 
Single DownlUp 
Count Control 
Line 


• 
Look-Ahead 
Circuitry 
Enhances Speed of Cascaded 
Counters 


• 
Fully Synchronous 
in Count Modes 


• 
Asynchronously 
Presettable 
with 
Load Control 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Ouality and Reliability 


SN54ALS190. 
SN54ALS191 
... 
J PACKAGE 
SN74ALS190.SN74ALS191 
.. 
0 DR N PACKAGE 


(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 
A 


CLK 
~ 
MAXIMIN 


LOAD 


C 
o 


B 


QB 


QA 
CTEN 
DIU 


QC 


QO 
GNO 


descriptions 


The 
•ALS 190 
and 
•ALS 191 
are 
synchronous. 
reversible 


upldown 
counters. 
The' 
ALS 190 
is a 4-bit 
decade 
counter 
and 


the 
•ALS 191 
is a 4-bit 
binary 
counter. 
Synchronous 
countin9 


operation 
is 
provided 
by 
having 
all 
flip-flops 
clocked 


simultaneously 
so that 
the outputs 
change 
coincident 
with 
each 


other 
when 
so instructed 
by 
the 
steering 
logic. 
This 
mode 
of 


operation 
eliminates 
the 
output 
counting 
spikes 
normally 


associated 
with 
asynchronous 
(ripple 
clock) 
counters. 


SN54ALS190. 
SN54ALS191 
... 
FK PACKAGE 


(TOP VIEW) 


u 
'" 
U 
U 
0'" 
z><l: 


3 
2 
1 2019 


QA 
4 
18 
CLK 


CTEN 
5 
17 
RCO 


NC 
6 
16 
NC 


DID 
7 
15 
MAXIMIN 


QC 
8 
1~ 
LOAD 


9 
10 11 1213 


00 
U OU 
Ozz 
Cl 


The outputs 
of the four 
flip-flops 
are triggered 
on a low-to-high- 


level 
transition 
of the 
clock 
input 
if the 
enable 
input 
(CTEN) 
is 


low. 
A high at CTEN inhibits 
counting. 
The direction 
of the count 


is determined 
by the level of the downlup 
(DIU) input. 
When 
DIU 


is low, 
the counter 
counts 
up and when DiD is high, it counts 


down. 


These counters 
feature 
a fully 
independent 
clock 
circuit. 
Changes 
at the control 
inputs 
(CTEN and DIU) that will 
modify 


the operating 
mode have no effect 
on the contents 
of the counter 
until clocking 
occurs. 
The function 
of the counter 
will 


be dictated 
solely 
by the condition 
meeting 
the stable 
setup 
and hold times. 


These 
counters 
are fully 
programmable; 
that 
is, the outputs 
may each be preset 
to either 
level by placing 
a Iowan 
the 


load 
input 
and entering 
the 
desired 
data 
at the 
data 
inputs. 
The 
output 
will 
change 
to agree 
with 
the 
data 
inputs 


independently 
of the 
level 
of the 
clock 
input. 
This 
feature 
allows 
the 
counters 
to be used 
as modulo-N 
dividers 
by 


simply 
modifying 
the count 
length 
with 
the preset 
inputs. 


The CLK. DID. and LOAD 
inputs 
are buffered 
to lower 
the drive 
requirement, 
which 
significantly 
reduces 
the 
loading 


on, or current 
required 
by, clock 
drivers, 
etc., 
for 
long parallel 
words. 


Two 
outputs 
have been made available 
to perform 
the cascading 
function: 
ripple clock 
and maximum/minimum 
count. 


The latter 
output 
produces 
a high-level 
output 
pulse with 
a duration 
approximately 
equal to one complete 
cycle 
of the 


clock 
while 
the 
count 
is zero 
(all outputs 
low) 
counting 
down 
or maximum.l9 
or 15) 
counting 
up. The ripple 
clock 


output 
produces 
a low-level 
output 
pulse 
under 
those 
same 
conditions 
but 
only 
while 
the 
clock 
input 
is low. 
The 


counters 
can be easily 
cascaded 
by feeding 
the 
ripple 
clock 
output 
to the enable 
input 
of the 
succeeding 
counter 
if 


parallel 
clocking 
is used, 
or to the clock 
input 
if parallel 
enabling 
is used. 
The maximum/minimum 
count 
output 
can be 


used to accomplish 
look-ahead 
for 
high-speed 
operation, 


The 
SN54ALS190 
and 
SN54ALS191 
are characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The SN74ALS190 
and SN74ALS191 
are characterized 
for operation 
from 
ooC 
to 70°C. 


PRODUCTION DATA documents 
contain 
information 


current 
as of publication 
date. 
Products 
conform 


to specifications 
per the terms of Texas Instruments 


standard 
warranty, 
Production 
processing 
does not 


necessarily 
include 
testing 
of all parameters. 
TEXAS • 
INSTRUMENTS 


fI 


TYPES SN54ALS190. 
SN74ALS190 
SYNCHRONOUS 4-811 UP/DOWN DECADE COUNTERS 


t ThIS sVmbol 
is in accordance 
With ANSI/IEEE 
Std 91-1984 
and tEe Publication 
617-12. 


Pin numbers 
shown 
are for D. J. and N packages. 


TEXAS 
~ 
INSTRUMENlS 


SN54ALS191, 
SN74ALS191 


SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 


1121 
2ICT-OIZ6 
MAXIMIN 


3{Cr-15Iz6 


(31 0A 


::~ 
GO 


(71 : 


TEXAS -1!1 
INSTRUMENTS 


II 


II 


SN54ALS190. 
SN74ALS190 
SYNCHRONOUS 4·811 UP/DOWN DECADE COUNTERS 


Illustrated 
below 
is the following 
sequence: 


1. 
Load (preset) 
to BCD seven. 
2. 
Count up to eight, 
nine (maximum), 
zero, one, and two. 


3. 
Inhibit. 
4. 
Count 
down 
to one, 
Z8.ro 
(minimum), 
nine, eight, 
and seven. 


LOAD~ 


A-.J 
, 
L 


B-.J 
I 


DATA 
L. 


INPUTS 
c-.J 
IL 


D 
r 
I 


I 
-----1--,1 
DIU 
1 
~, 1 


oJ 


1 
I I 
----1--71' 


CTEN 
J__1•. 
,1 
-' 
, 
I 
I 


0A 
I 
___ 
....J 
I 


____ 
I 
: 


DB 
...J':l~________ 
~ 
I 


____ 
I I 


DC---....Jr-:l....--------....:-----'---'----------I 


I 
---, 
I I 
I 
I 
I 
aD 
L-..!.J. 
I 
L-- 


I I 
I 


I I 
r--I 
I 


II 
I 
I 
' 
I 


RCO ----I 
U 
:, 
___ 
...J 


:711 
9 
2 
212 
I IJ.--- COUNT 
UP ----- 
I-- INHIBIT--I 
~ 


LOAD 


11 
_ 


U 
1 
0 
9 


~COUNTDOWN 
~ 


TEXAS '1!1 
INSTRUMENTS 


LOAD~~-------. 
, 
, 
, 
, 


A -.J : 


I 
I 
I 


SN54ALS191. 
SN74ALS191 


SYNCHRONOUS 4·B11 UP/DOWN BINARY COUNTERS 


Illustrated 
below 
is the following 
sequence: 


1. 
Load (preset) 
to binary thirteen. 
2. 
Count 
up to fourteen, 
fifteen 
(maximum). 
zero, one, and two. 
3. 
Inhibit. 
4. 
Count down 
to one, zero (minimum), 
fifteen, 
fourteen, 
and thirteen. 


,.-- 
I L..._ 
, 


I 
, 
, , 
-----, 


DIU 
1 __ 
~, 
~ 
I 
, I 
-----, 
CTEN 
1 __ 
~, 
~ 
, 
, 


I 
,,, 
I' 
--LJJ 
°a 
, 
-- 
- 
I 
I 
I I 
1_---' 
__ 
I 
L 


1 
---11 


1 
1 


MAX'MIN ==J~ 
Il 
~Il 
_ 


RCO---' 
U; 
U 
--~ 
, 
: 
13 
I 
14 
15 
2, 
2 
I 


I 
I~--COUNT 
UP----.~I__'NHla'T--I 
~ 


LOAD 


1 
0 
15 
14 
13 
J..-- COUNTDOWN 
·1 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS190, 
SN54ALS191, 
SN74ALS190, 
SN74ALS191 
SYNCHRONOUS 4·B11 UP/DOWN DECADE AND BINARY COUNTERS 


absolute 
meximum 
ratings over operating 
free-air temparature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC 
. 


Input voltage 
. . 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS 
190, 
SN54ALS 
191 


SN74ALS190,SN74ALS191 


. ... 
7V 
7V 


.......•.. 
-55°Ct0125°C 


....... 
~ . , 
0 °C to 70°C 


- 65 °c to 1 50 °c 


SN54ALS190 
SN74ALS190 


SN54ALS191 
SN74ALS191 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
Hich-Ievel 
input voltaae 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10L 
Low-level 
output current 
4 
8 
mA 


'ALS190 
0 
20 
0 
25 
fclock 
Clock frequency 
MHz 
'ALS191 
0 
20 
0 
30 


I 'ALS190 
25 
20 


tw 
Pulse duration 
eLK high or low 
l'ALS191 
20 
16.5 
ns 


LOAD low 
25 
20 


Data before LOAD' 
25 
20 


CTEN before CLK' 
45 
20 
tsu 
Setup time 
20 
ns 


DIU before CLK' 
45 


TIJAlJ 
inactive before elK' 
20 
20 


Data after '['OA'[)I 
5 
5 


th 
Hold time 
CTEN after CLK' 
0 
0 
ns 


DIU after CLKI 
0 
0 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°c 


SN54ALS190 
SN74ALS190 


SN54ALS191 
SN74ALS191 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-t8 
mA 
-1.5 
-1.5 
V 


VOH 
VCC = 4.5 V to 5.5 V, 
IOH ~ 
-0.4 
mA 
vCC - 2 
VCC-2 
V 


VCC = 4.5 V, 
IOL ~ 4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC - 
4.5 V 
tOL ~ 8 mA 
0.35 
0.5 


II 
VCC ~5:5 V, 
VI ~7 V 
0.1 
0.1 
mA 


IIH 
VCC ~5.5 V, 
VI ~ 2.7 V 
20 
20 
.A 


I CTEN or CLK 
VCC 
5.5 V, 
= 0.4 V 
-0.2 
-0.2 
IlL 
I All others 
= 
VI 
mA 
-0.1 
-0.1 


10' 
VCC ~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICC 
Vcc 
~ 5.5 V, 
All inputs at 0 V 
12 
22 
12 
22 
mA 


TEXAS "I} 
INSTRUMENTS 


SN54ALS190. 
SN54ALS191. 
SN74ALS190. 
SN74ALS191 


SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


Vcc 
~ 4.5 V 10 5.5 V, 


CL = 50 pF, 


FROM 
TO 
RL ~ 500 
Q, 


PARAMETER 
TA = MIN 10 MAX 
UNIT 
(INPUT) 
(OUTPUTI 
SN54ALS190 
SN74ALS190 


SN54ALS191 
SN74ALS191 


MIN 
MAX 
MIN 
MAX 


'ALS190 
20 
25 
fmax 
'ALS191 
MHz 
20 
30 


lpLH 
ITiAi5 
Any Q 
7 
37 
8 
30 
ns 
lpHL 
8 
34 
8 
30 
lpLH 
A,8,C,D 
Any Q 
4 
25 
4 
21 
ns 
lPHL 
4 
25 
4 
21 
lPLH 
CLK 
RCO 
5 
24 
5 
20 
ns 
lpHL 
5 
25 
5 
20 
lpLH 
CLK 
Any Q 
3 
26 
3 
18 
ns 
lpHl 
3 
22 
3 
18 
lplH 
ClK 
MAXIMIN 
8 
37 
8 
31 
ns 
lPHl 
8 
34 
8 
31 


lPlH 
DIU 
RCO 
12 
45 
15 
37 
ns 
lpHl 
10 
36 
10 
28 
lplH 
DIU 
MAXIMIN 
8 
35 
8 
25 
ns 
lPHl 
8 
30 
8 
25 


lPlH 
CTEN 
RCO 
4 
21 
4 
18 
ns 
lpHl 
4 
23 
4 
18 


TEXAS ~ 
INSTRUMENTS 


SN54ALS192, 
SN54ALS193, 
SN74ALS192, 
SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


• 
Look-Ahead 
Circuitry 
Enhances Cascaded Counters 


• 
Fully Synchronous 
in Count Modes 


• 
Parallel Asynchronous 
Load for Modulo-N 
Count 
Lengths 


• 
Asynchronous 
Clear 


SN54ALS192. 
SN54AS193 
J PACKAGE 
SN74ALS192. 
SN74ALS193 
0 DR N PACKAGE 


(TOP VIEWI 


• 
Package Options 
Include Plastic "Small 
Outline" 


Packages. Ceramic Chip Carriers. and Standard 
Plastic and Ceramic 300-mil 
DIPs 


description 


The 
.ALS 192 
and 
•ALS 193 
are 
synchronous. 
reversible 


up/down 
counters. 
The 
'ALS192 
is a 4-bit 
decade 
counter 
and 


the 'ALS193 
is a 4-bit 
binary 
counter. 
Synchronous 
operation 
is 


provided 
by having 
all flip-flops 
clocked 
simultaneously 
so that 


the 
outputs 
change 
coincidently 
with 
each 
other 
when 
so 


instructed 
by 
the 
steering 
logic. 
This 
mode 
of 
operation 


eliminates 
the output 
counting 
spikes 
normally 
associated 
with 


asynchronous 
(ripple 
clock) 
counters. 


B 


QB 


QA 


DOWN 
UP 


QC 


QD 
GND 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


VCC 
A 


CLR 
SO 
EO 


LOAD 
C 


D 


The outputs 
of the four 
flip-flops 
are triggered 
by a low-to-high- 


level 
transition 
of either 
count 
(clockl 
input 
(Up or Down). 
The 


direction 
of 
counting 
is determined 
by 
which 
count 
input 
is 


pulsed while 
the other count 
input 
is high. 


All four 
counters 
are fully 
programmable; 
that 
is. each output 


may 
be preset 
to either 
level by placing 
a Iowan 
the load input 


and entering 
the desired 
data at the data 
inputs. 
The output 
will 


change 
to agree with 
the data inputs 
independently 
of the count 


pulses. 
This feature 
allows 
the counters 
to be used as modulo-N 


dividers 
by simply 
modifying 
the 
count 
length 
with 
the 
preset 


inputs. 


QA 
DOWN 
NC 
UP 


QC 


U 
lD 
U 
U 
OlDZ>4: 


3 
2 
1 20 19 


4 
18 
5 
17 


6 
16 
7 
15 


8 
14 


2.,~"1213 


OOUOU 
OZZ 
<.:> 


CLR 
BO 


NC 
CO 


LOAD 


A clear input 
has been provided 
that forces 
all outputs 
to the low level when a high level is applied. 
The clear function 
is 


independent 
of 
the 
count 
and 
the 
load 
inputs. 
The 
clock. 
count, 
and 
load 
inputs 
are buffered 
to 
lower 
the 
drive 


requirements. 
This significantly 
reduces 
the loading 
on clock 
drivers, 
etc., 
for long 
parallel 
words. 


These 
counters 
were 
designed 
to 
be cascaded 
without 
the 
need 
for 
external 
circuitry. 
The 
borrow 
output 
(80) 


produces 
a low-level 
pulse while 
the count 
is zero (all outputs 
low) and the count-down 
input 
is low. 
Similarly, 
the carry 


output 
(CO) produces 
a low-level 
pulse 
while 
the count 
is maximum 
19 or 15) 
and the count-up 
input 
is low. 
The 


counters 
can then be easily cascaded 
by feeding 
the borrow 
and carry outputs 
to the count-down 
and count·up 
inputs, 


respectively, 
of the succeeding 
counter. 


The 
SN54ALS 
192 
and 
SN54ALS 
193 
are characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The SN74ALS 
192 
and SN74ALS 
193 
are characterized 
for operation 
from 
O°C 
to 70°C. 


PRODUCTION OATA documents 
conta:n information 
current 
IS of publication 
date. 
Products 
conform 


to specifications 
per the terms of Texas Instruments 
standard 
warranty. 
Production 
processing 
does not 
necessarily 
include 
testing 
of all parameters. 
TEXAS ~ 
INSTRUMENTS 


fI 


II 


SN54ALS192. 
SN74ALS192 
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 


CTRDIV10 


CLR 
1141 
CT-o 
UP (51 
2+ 
1Cr"'9 
(12) 
CO 


DOWN 
2cT-O 
(13) BO 


30 
[1) 
131 QA 


[21 
121 0B 


[41 
(61 Dc 


181 
171 aD 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS193. 
SN74ALS193 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 


(141 
elR 


UP 
(51 


141 
DOWN 


CTRDIV16 


CLR 
(14) 
cr-o 
151 
UP 
2' 
lCT-15 
(121 CO 


DOWN 
2cT-O 
(13) BO 


30 
111 
(3) 
QA 


(21 
(2) as 


141 
(61 
Dc 


(81 
171 Do 


TEXAS 'I!J 
INSTRUMENTS 


II 


SN54ALS192. 
SN74ALS192 
SYNCHRONOUS 
4-81T UP/DOWN 
DECADE COUNTERS (DUAL CLOCK WITH 
CLEAR) 


1. 
Clear outputs 
to zero. 


2. 
Load (preset I to BCD seven. 
3. Count 
up to eight, nine, carry, 
zero, one, and two. 


4. 
Count 
down 
to one, zero, 
borrow, 
nine, 
eight, 
and seven. 


----11 
_ 


1 


1 
U 


1 
1 
1 
1 
=='='=~'1.- 
1 
I 
1 
I 
- 
----r"l- 
__ '_'_--1 
L- 


1 
1 
1 
1 
-----r"l- 
__ '_'_--1 
L- 


" 
I 
1 
- -,-,-"" 
r- 
_____ 
L.J 


1 
1 
I 
1 
UP - 
-,-,- 
-1- 
-- 
---1--'--- 
-------- 
__ ,_,__ ,_,_-, 


1 
1 
1 
1 


1 
1 


1 
1 
1 
I 


0" = ~~--"""'_ 
--- 
II 


1 
1 
1 
1 


Dc = ~--- 
II 
I 
I 
I 
, 
00 = :1__'__' 
--- 
----~ 


I 
1 


I 
1 
U 
1 


I 
1 
1 


1 
1 
U 
1 


~ 
'couNrOu. 
~ 
~ 
:OUNr :OWN~ 


TEXAS -1!1 
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SN54ALS193. 
SN74ALS193 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 


1. Clear outputs 
to zero. 


2. 
Load (preset) 
to binary 
thirteen. 


3. Count up to fourteen, fifteen, carry. zero, one, and two. 
4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 
II 
----Il 
_ 
, 
, 
U 


" 
I, 
=-'-'-~~ 


" 
I 
I 
--'-1--' 
r- 
_____ 
L-l 


" 
" 
-----ro 
- 
__ '_'_-1 
L- 


I 
1 
I 
I 
=='=1=~roL- 


I 
I 
" 
------- 
I 
, 
--,-,--,---, 
-------- 
__ '_I__ '_'_.J' , 
, 


1 
, 


I, 
, 


I 


I 


I 
U 
I 


II 
14 
" 
0 
r-- 
COUNTUP 


CLR 


LOAD 


I 
I 
, 
, 
QC=~ 
I 
1 
, 
QQ=~ 


" 
, 
I 
I 
, 


" 
, 
I 
I 
I 
10 I 
113 I 


I 


~ 


, 


I 
U 
I 
I 
1 
0 
" 
14 
13I 
r-- COUNT 
DOWN ~ 


NOTES: 
A. 
Clear overrides load, data, and count 
inputs. 


B. When counting 
Up. count-down 
input must be high; when counting 
down, count-up 
input 
must be high. 


TEXAS 
• 
INSTRUMENTS 


SN54ALS192, 
SN54ALS193, 
SN74ALS192, 
SN74ALS193 
SYNCHRONOUS 4-81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


Supply voltage, 
V CC 
. 


Input voltage 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS192, 
SN54ALS193 


SN74ALS192,SN74ALS193 


7V 
7V 


-55°Cto 
125°C 


..... 
0 °C to 70°C 


- 65°C 
to 150°C 


SN54ALS192 
SN74ALS192 


SN54ALS193 
SN74ALS193 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
-0.4 
0.4 
mA 


tOL 
Low-level output current 
4 
8 
mA 


'ALSI92 
0 
20 
0 
25 


fclock 
Clock frequency 
MHz 
'ALSI93 
0 
20 
0 
30 


eLR high 
10 
10 
ns 


LOAD low 
25 
20 
'w 
Pulse duration 
I 'ALS192 
25 
20 
UP or DOWN 
high or low 
I' ALS 193 
16.5 


ns 
30 


Data 
before 
lOAD' 
25 
20 


CLR inactive 
before UPl or DOWN I 
20 
20 


Setup 
time 
LOAD inactive 
before UPI or DOWN I 
20 
20 
'su 
ns 
UP high before 
DOWNf 
17 
17 


DOWN high before uPt 
15 
15 


Data after LOAOt 
5 
5 


Ih 
Hold time 
UP high after DOWNt 
5 
5 
ns 


DOWN high after UP! 
8 
8 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
vc 


SN54ALS192 
SN74ALS192 


PARAMETER 
TEST CONDITIONS 
SN54ALS193 
SN74ALS193 


Typt 
TYp! 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V 10 5.5 V, 
10H - 
0.4 mA 
vCC-2 
vCC-2 
V 


VCC - 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
VCC - 
4.5 V 
IOL - 
8 mA 
0.35 
V 
0.5 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 
I UP, DOWN 


VCC 
5.5 V, 
-0.2 
-0.2 


IlL 
I All others 
= 
VI = 0.4 V 
mA 
-0.1 
-0.1 


10* 
VCC = 5.5 V, 
Vo = 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V, 
See Note 1 
12 
22 
12 
22 
mA 


tAli 
typical 
values are at VCC 
"" 5 V, TA 
:: 
25°C. 


:t:The output 
conditions 
have been chosen to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


NOTE 1: lee 
is measured 
with 
the dear 
and load inputs 
grounded, 
and all other 
inputs 
at 4.5 V. 


TEXAS ." 
INSTRUMENTS 


SN54ALS192, 
SN54ALS193, 
SN74ALS192, 
SN74ALS193 
SYNCHRONOUS 4-81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
~ 50 pF, 


FROM 
TO 
Rl 
= 500 
Q, 


PARAMETER 
TA = MIN to MAX 
UNIT 
IINPUT) 
(OUTPUT) 
SN54AlS192 
SN74AlS192 


SN54AlS193 
SN74AlS193 


MIN 
MAX 
MIN 
MAX 


'ALS192 
20 
25 


fmax 
MHz 
'ALS193 
25 
30 


tpLH 
CO 
3 
20 
4 
16 
Up 
ns 
tpHL 
3 
21 
5 
18 


tpLH 
80 
4 
20 
4 
16 
Down 
ns 
tpHL 
5 
22 
5 
18 


tpLH 
4 
27 
4 
19 
Up or Down 
Any Q 
ns 
tpHL 
4 
23 
4 
17 


tpLH 
LOAD 
Any Q 
8 
38 
8 
30 
ns 
tpHL 
8 
37 
8 
28 


tpHL 
CLR 
Any Q 
5 
20 
5 
17 
ns 


TEXAS ." 
INSTRUMENTS 


• 


• 


SN54AS194, 
SN74AS194 
4-BI1 BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


• 
Parallel-to-Serial, 
Serial-to-Parallel 
Conversions 


• 
Left or Right Shifts 


• 
Parallel Synchronous 
Loading 


• 
Direct Overriding 
Clear 


• 
Temporary 
Data Latching 
Capability 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These bidirectional shift registers feature parallel 
outputs, 
right-shift 
and left-shift 
serial inputs, 
operating-mode-control 
inputs, 
and 
a 
direct 
overriding clear line. The register has four distinct 
modes of operation, 
namely: 


Inhibit clock (temporary data latch/do nothing) 
Shift-right 
(in the direction 
0A toward 
0D) 
Shift-left 
(in the direction 
0D toward 
0A) 
Parallel (broadside) 
load 


Synchronous 
parallel loading is accomplished by 
applying 
the four bits of data and taking 
both 
mode control inputs, SO and S1, high. The data 
are loaded 
into 
the 
associated 
flip-flops 
and 


appear at the outputs after the positive transition 
of the clock 
input. 
During loading, 
serial data 


flow 
is inhibited. 


Shift-right 
is accomplished 
synchronously 
with 
the rising edge of the clock pulse when SOis high 
and S1 is low. Serial data for this mode is entered 
at the shift-right 
data input. When SOis low and 
S1 is high, data shifts 
left synchronously 
and 
new data is entered at the shift-left 
serial inputs. 


Clocking 
of the flip-flop 
is inhibited 
when both 
mode control 
inputs are low. 


The SN54AS194 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74AS194 
is 


characterized 
for operation 
from OOCto 70°C. 


SN54AS194 
J PACKAGE 
SN74AS194 
0 OR N PACKAGE 


(TOP VIEW) 


ClR 


SR SER 


A 


B 
C 


D 


Sl 
SER 
GND 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


SN54AS194 
... 
FK PACKAGE 


(TOP VIEW) 
a:w 
"'Ia: 
u 
ff5d~~~ 


3 
2 
1 20 19 


A 
4 
18 
°B 
B 
5 
17 
Oc 
NC 
6 
16 
NC 
C 
7 
15 
°D 
D 
8 
14 
ClK 


9 
1011 1213 
a:ouo~ 
Wzz(/)(/) 
"'(,? 
...J 
'" 


PRODUCTION DATA documents contain information 
currlnt 
IS of publication 
d.'I. 
Products 
conform 


to specifications 
per the terms of Texas Instruments 
stndard 
wlrr.nty_ 
Production 
processing 
does not 
necesllrily 
include testing of all parametefs. 
TEXAS • 
INSTRUMENTS 


II 


SN54AS194, 
SN74AS194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


INPUTS 
OUTPUTS 


CLEAR ~ 
SERIAL 
PARALLEL 
CLOCK 
QA 
QB 
QC 
QD 
S1 
SO 
LEFT 
RIGHT 
A 
B 
C 
0 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
X 
X 
X 
QAD 
QBD 
QeD 
QOD 


H 
H 
H 
t 
X 
X 
• 
b 
c 
d 
• 
b 
c 
d 


H 
L 
H 
t 
X 
H· 
X 
X 
X 
X 
H 
QAn 
QBn 
QCn 
H 
L 
H 
t 
X 
L 
X 
X 
X 
X 
L 
QAn 
QBn 
QCn 


H 
H 
L 
t 
H 
X 
X 
X 
X 
X 
QBn 
QCn 
QOn 
H 


H 
H 
L 
t 
L 
X 
X 
X 
X 
X 
QBn 
QCn 
QOn 
L 


H 
L 
L 
X 
X 
X 
X 
X 
X 
X 
QAD 
QBD 
QCD 
QOD 


H'" 
high 
level (steady 
state) 


L - low level (steady state) 
X· 
irrelevant 
(any 
input, 
including 
tr8n- 


sitions) 


t". 
transition 
from low to high level 


a, b, c, d = the 
level of 
steady-state 
input 
at 
inputs 
A, B. C. or 0, respectively. 


CAO. Qao. 
QeD. aDO'" 
the 
level 
of 
0A. 


OS. Ce. or QQ. 
respectively. 
before 
the 


indicated 
steady-state 
input 
conditions 
were established. 


QAn. 08n. CCn. 0Dn::: the 
level 
of 
QA. 


aS. 
Qc. 
respectively. 
before 
the mast- 


recent t transition 
of the clock. 


,, 


MODE {so==J 
! 


CONTROL 
I 


INPUTS 
51 ::~ 
••••...• 
•.• 


CLEAR 
~: 


SERIAL{R 
i: 
DATA 
:: 
INPUTS 
l 
I 
I 
, 
, 


[ 


A 
----lFh 


; 
I 
I 
I 
PARALLEL 
B __ 
~_L_: 
_ 


DATA 
I 
I 


INPUTS 
C --+JHTl--------------------------------- 


, 
I 


[ 


: --J 
L~ 
r: 
A __ 
~ 
!---J 
I 


, 
, 
, 


Qa 
--, 
: 


OUTPUTS 
--:: 
; 
--, 
QC 
__ 
: 
: 
QO::' 
: 


i 
i 
f.-- SHIFT RIGHT ---i 


CLEAR 
LOAD 


L 
I 
I 
I 


INHIBIT 
-----oj 


CLEAR 


TEXAS ." 
INSTRUMENTS 


SN54AS194. 
SN74AS194 


4-BI1 BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


so 


SI 


ClK 


SR SER 


A 
3.40 


B 
3.40 


C 
3.40 


0 
3.40 
171 


2,40 
Sl SER 


1151 °A 


1141 °B 
113) 
°c 


112) 
00 


MODE {SI 
110 


) 


CONTROL 
INPUTS 
SO (9) 


SHIFT 
RIGHT 
(2) 
SERIAL 


INPUT 


SHIFT 
171 lEFT 


SERIAL 
INPUT 


{121 
00, 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617·12. 
Pin numbers shown are for O. J. and N packages. 


TEXAS ~ 
INSTRUMENTS 


SN54AS194. 
SN74AS194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


Supply voltage. Vcc . 
Input voltage 
... 


Operating free-air temperature 
range: 
SN54AS194 
SN74AS194 


7V 
7V 
-55°C 
to 125°C 
ooC to 150°C 
- 65°C to 150°C 


:t>r- 
(f) 


Q) 
:J 
Co 
:t> 
(f) 
(')~. 
o 
c::;+ 
VI 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS194 
SN74AS194 


NOM 
MAX 
NOM 
UNIT 
MIN 
MIN 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vll 
low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
-2 
mA 


IOl 
Low-level output current 
20 
20 
mA 


fclock 
Clock frequency 
0 
75 
0 
80 
MHz 


ClR 
4 
4 


tw 
Pulse duration 
ClK h;gh 
4 
2 
ns 


elK low 
6 
6 


Select 
9 
8 
tsu 
Set-up time before eLK 1 


Data 
3.5 
3 
ns 


twr 
Recovery time 
ClR 
6 
6 
ns 


th 
Hold time. data after eLK T 
0.5 
0 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·C 


SN54AS194 
SN74AS194 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18 
mA 
-12 
-1.2 
V 


VOH 
VCC - 
4.5 V to 5.5 V, 
IOH - 
-2 
mA 
VCC-2 
VCC-2 
V 


VOL 
VCC - 
4.5 V, 
IOl 
- 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


Data, ClK, 
ClR 
0.1 
0.1 


II 
VCC ~5.5 V, 
VI = 7 V 
mA 
Mode, Sl, SR 
0.2 
0.2 
Data, ClK, 
ClR 
20 
20 
IIH 
VCC ~5.5 V. 
VI ~ 2.7 V 
.A 
Mode, Sl,SR 
40 
40 


Data, ClK. 
ClR 
-0.5 
-0.5 
III 
VCC = 5.5 V. 
VI ~ 0.4 V 
mA 
Mode, Sl, 
SR 
- 1 
-1 


lOt 
VCC ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
- 112 
mA 


I Outputs high 
30 
49 
30 
43 


ICC 
VCC ~5.5 V, 
mA 
I Outputs low 
38 
60 
38 
53 


t All typical 
values are at Vec 
= 
5 V. TA = 25 QC. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true shon-cir.uit 
output current, 10S. 


TEXAS ~ 
INSTRUMENTS 


SN54AS194, 
SN74AS194 
4-BI1 BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


Vcc 
- 
4.5 
V to 5.5 V. 


CL - 
50 pF. 


TO 
R1 - 
500 
n. 
FROM 
PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
MIN to MAX 


SN54AS194 
SN74AS194 


MIN 
MAX 
MIN 
MAX 


fmax 
75 
80 
MHz 


'pLH 
2.5 
8 
3 
7 
eLK 
Any Q 
7 
ns 
tpHL 
2.5 
8 
3 


tpHL 
QR 
Any Q 
3.5 
13 
4 
12 
ns 


TEXAS 
~ 
INSTRUMENTS 


II 


PRODUCT 
PREVIEW 
SN54AS195, 
SN74AS195 
4·BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTERS 


• 
Parallel-to-Serial, 
Serial-to-Parallel 
Conversions 
SN54AS195 
... 
J PACKAGE 
SN74AS195 
... 
0 OR N PACKAGE 


(TOP VIEW) 
• 
Parallel Synchronous 
loading 


• 
J and K Inputs to First Stage 


• 
Right-Shift 
Only with 
Complementary 
Outputs 
on last 
Stage 


• 
Direct Overriding 
Clear 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


CLR 
J 
K 


A 


B 


C 


D 
GND 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


VCC 
°A 
°B 
Oc 
°D 
QD 


CLK 
SH/LD 
II 
SN54AS195 
... 
FK PACKAGE 


(TOP VIEW) 
• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
4-bit 
registers 
feature 
parallel 
inputs, 
parallel 
outputs, 
J-K 
serial 
inputs, 
shift/load 
control input, and a direct overriding clear. The 
registers have two 
modes of operation: 


Parallel (broadside) load 
Shift 
lin the direction 
QA toward 
QD) 


Parallel loading is accomplished 
by applying the 
four bits of data and taking the shiftlload control 
input 
low. 
The 
data 
are 
loaded 
into 
the 
associated flip-flops 
and appear at the outputs 
after the positive transition 
of the clock input. 


During loading serial data flow 
is inhibited. 


Shifting 
is accomplished 
synchronously 
when 
the shift/load control input is high. Serial data for 
this mode is entered at the J-K inputs. 
These 
inputs 
permit 
the first 
stage to perform 
as a 
J-K. 
D-, or T-type 
flip-flop 
as shown 
in the 
function 
table. 


3 
2 
1 20 19 
K 
4 
18 
0B 


A 
5 
17 
Oc 
NC 
6 
16 
NC 
B 
15 
0D 
C 
14 
0D 


9 
1011 
12 13 


The SN54AS 195 is characterized 
for operation 
over the full military range of - 55°C to 125°C. 
The SN74AS195 
is characterized 
for operation 
from O°C to 70°C. 


PRODUCT PREVIEW 
documents 
cont.in 
infonnltion 
on product. 
in the formati", 
or clai"n 
ph." 
of 
dlY.lop ••••nt. 
ChlrlCt.riltic 
d.'1 
lAd 
other 
specifiutions 
.r. 
dnign 
gOIII. T,X'I 
Instruments 
reserves 
the right to change 
or discontinue 
thu' 
products 
without 
notice. 
TEXAS 
~ 
INSTRUMENlS 


II 


SN54AS195. 
SN74AS195 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


(15) 
QA 


(14) 
QB 


(13) 
QC 


(12) 
QO 


(11) GO 


CLOCK (10) 


CLEAR 
111 


SERIAL INPUT 
PARALLEL INPUTS 
o 
'~A------B----" 
C 


(2) 
(3) 
(4) 


TEXAS -II 
INSTRUMENTS 


SN54AS195, 
SN74AS195 


4-BI1 BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


INPUTS 
OUTPUTS 


CLEAR 
SHIFT/LOAD 
SERIAL 
PARALLEL 
AD 
CLOCK 
QA 
QB 
QC 
QO 
J 
K 
A 
B 
C 
0 


L 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
H 


H 
L 
T 
X 
X 
a 
b 
c 
d 
a 
b 
c 
d 
d 


H 
H 
L 
X 
X 
X 
X 
X 
X 
QAO 
°BO 
°CO 
000 
CloO 


H 
H 
T 
L 
H 
X 
X 
X 
X 
°AO 
°AO 
°Bn 
°Cn 
ClCn 


H 
H 
T 
L 
L 
X 
X 
X 
X 
L 
°An 
°Bn 
°Cn 
ClCn 


H 
H 
T 
H 
H 
X 
X 
X 
X 
H 
°An 
°Bn 
°Cn 
ClCn 


H 
H 
T 
H 
H 
X 
X 
X 
X 
QAn 
°An 
°Bn 
°Cn 
ClCn 


, 
, 


I 
I 


I 
I 
_____ IT'I 
I 
I 
, 
_____ IT'I 
I 


I 
, 
: 
4--J 


{ 


A' 
f"ii'II~_ 


PARALLEL 
B: 
L : 


I~~~~ 
C 
~------------ 


o 
L, 


OUTPUTS{~: ~~~i~,-, 
Qc:::l 
: 
r--1 
_ 
00:::" 
I 
I 
I 
I 
I 
to----SERIAL 
SHIFT-------1 
CLEAR 
LOAD 
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SN54AS195. 
SN74AS195 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


Supply voltage. 
VCC 
. 
Input voltage 
Operating free-air temperature 
range; 
SN54AS 195 
SN74AS195 


7V 
7V 
-55°C 
to 125°C 
.. 
O°C to 70°C 
-65°C 
to 150°C 


:t:- 
r- 
en 
I»:sc. 
:t:- 
en 
(") 


~" 
(') 
C 
;:+"o 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS195 
SN74AS195 


MIN 
NOM 
UNIT 
MAX 
MIN 
NOM 
MAX 


vCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
2 
2 
mA 


10L 
Low-level output current 
20 
20 
mA 


fclock 
Clock frequency 
0 
60 
0 
70 
MHz 


CLK high 
4 
4 
tw 
Pulse duration 
ns 
CLR low 
4 
4 


Data before 
eLKf 
4 
3.5 


tsu 
Setup time 
SH/LD before CLK! 
g 
8 
ns 
m high before CLK! 
6.5 
6 


Data 
after 
eLK f 
, 
0.5 
th 
Hold time 
ns 
SH/LD after CLK! 
0 
0 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


II 


SN54AS195 
SN74AS195 
PARAMETER 
TEST CONOITIONS 
TYp! 
TYP! 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 V to 5.5 V. 
10H - 
-2mA 
VCC- 
2 
VCC - 2 
V 


VOL 
VCC = 4.5 V, 
10L = 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


SH/LD 
0.2 
0.2 
II 
VCC = 
5.5 V. 
VI = 7V 
mA 
All others 
0.1 
0.1 


SH/LD 
40 
40 
IIH 
VCC = 
5.5 V. 
VI = 
2.7 V 
"A 
All others 
20 
20 


SH/LD 
-1 
-, 


IlL 
VCC = 
5.5 V. 
VI = 0.4 V 
mA 
All others 
-0.5 
-0.5 


10' 
VCC = 
5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC - 
5.5 V 
32 
51 
32 
51 
mA 


ICCL 
VCC - 
5.5 V 
36 
57 
36 
57 
mA 


t All typical 
values are at VCC = 
5 V, TA = 25°C. 


t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. 10S. 


TEXAS -1!1 
INSTRUMENlS 


SN54AS195. 
SN74AS195 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


PARAMETER 
FROM 
TO 
RL - 
500 n. 


(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 
UNIT 


SN54AS195 
SN74AS195 


MIN 
MAX 
MIN 
MAX 


fmax 
60 
70 
MHz 


tpLH 
ClK 
3 
10 
3 
8.5 


tpHl 
Any Q 
2.5 
11.5 
2.5 
10.5 
ns 


tplH 
ClR 
GD 
4 
9.5 
4 
8 


tPHl 
QA thru QD 
5 
13 
5 
11.5 
ns 


TEXAS '1!1 
INSTRUMENTS 


II 


• 


SN54ALS229A, 
SN74ALS229A 


16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


• 
Independent 
Asychronous 
Inputs 
and 
Outputs 


• 
16 Words 
by 5 Bits Each 


• 
Data Rates from 
Q to 30 MHz 


• 
Fall-Through 
Time ... 
24 ns Typ 


• 
3-5tate 
Outputs 


SN54ALS229A 
... 
J PACKAGE 
SN74ALS229A 
... 
OW OR N PACKAGE 


(TOP VIEW) 


DE 
1 U20 
VCC 
FULL - 2 
2 
19 
EMPTY + 2 


FULL 
3 
18 
UNCLK 
LDCK 
17 
EMPTY 


DO 
5 
16 
00 
D1 
6 
15 
01 


D2 
7 
14 
02 


D3 
8 
13 
03 
D4 
9 
12 
04 


GND 
10 
11 
RST 


description 


These 8D-bit 
memories 
utilize 
Advanced 
Low- 
Power 
Schottky 
technology 
and feature 
high 
speed 
and 
fast 
fall-through 
times. 
They 
are 
organized 
as 16 words 
by 5 bits each. 


A FIFO memory 
is a storage 
device that allows 
data to be written 
into and read from 
its array 
at 
independent 
data 
rates. 
These 
FIFOs 
are 
designed 
to process data at rates from 0 to 30 
megahertz in a bit-parallel format, 
word by word. 


Data is written 
into 
memory 
on a low-to-high 
transition 
at the load clock 
input 
(LOCK) and is 
read out on a low-to-high 
transition 
at the unload 


clock input (UNCK). The memory is full when the 
number of words 
clocked 
in exceeds 
by 16 the 
number of words clocked out. When the memory 
is full, 
LOCK signals will have no effect. 
When 
the 
memory 
is empty, 
UNCK signals 
have no 


effect. 


SN54ALS229A 
FK PACKAGE 
SN74ALS229A 
FN PACKAGE 


(TOP VIEW) 


I 


"+ 
>- 
"" 
uo.. 


w 
u::;; 
o>w 
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LDCK 
4 
18 
DO 
5 
17 


D1 
6 
16 


D2 
15 
D3 
14 


9 
1011 
12 13 


o:;t 0l~ "d'" 
("') 
OZUlOO 
<:leI: 
Status 
of the FIFO memory 
is monitored 
by the 
FULL, EMPTY, FULL - 2, and EMPTY + 2 output 
flags. The FULL output 
will be low whenever 
the 
memory 
is full, and high whenever 
not full. The 
FULL - 2 
output 
will 
be 
low 
whenever 
the 
memory 
contains 
14 data words. 
The EMPTY 
output 
will 
be low 
whenever 
the 
memory 
is 
empty, 
and high whenever 
it is not empty. 
The 
EMPTY + 2 output will be low whenever 
2 words 
remain in memory. 


A low level on the reset input lAST) 
resets the internal 
stack 
control 
pointers 
and also sets EMPTY low 


and sets FULL, FULL - 2, and EMPTY + 2 high. The Q outputs 
are not reset to any specific 
logic level. The 


first low-to-high 
transition 
on LOCK, after either a RST pulse or from an empty condition, 
will cause EMPTY 


to go high and the data to appear on the Q outputs. 
It is important 
to note that the first 
word 
does not 


have to be unloaded. Data outputs are non inverting with respect to the data inputs and are at high impedance 
when 
the 
output 
enable 
input 
(OEI is low. 
OE does 
not 
affect 
the 
output 
flags. 
Cascading 
is easily 
accomplished 
in the word-width 
direction, 
but is not possible 
in the word-depth 
direction. 


PRODUCTION DATA documents contain information 
current as of publication 
date. Products 
conform to 


these 
specifications 
per 
the 
terms 
of 
Texas 


Instruments 
standard 
warranty. 
Production 
processing does not necessarily include testing of all 
parameters. 


TEXAS ." 
INSTRUMENTS 


II 


II 


SN54ALS229A. 
SN74ALS229A 


16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


FIFO 16X 
5 


CTR 


RST 


(11) 


CT;O 
(CT=16IGl 
FULL 


CT=14 
FULL-2 


LOCK 
141 
1(+/C2) 
CT=2 
EMPTY+2 


UNCK 


(181 
3- 
EMPTY 


OE 
(1) 
EN4 


(51 
1161 00 
DO 
20 
4<;7 


01 
161 
(15) 
01 


02 
171 
(14) 
02 


03 
(8) 
(131 
03 


04 
191 
(12) 
04 


t This symbol is in accordance 
with ANSI/IEEE 
Standard 
91-1984 
and lEe Publication 617-12. 
The symbol is functionally 
accurate 
but 
does not show the details of implementation; 
for these. see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (en is O. 
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SN54ALS229A. 
SN74ALS229A 


16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


RING COUNTER 


eTR DIV 16 
1 
2 
3 


4 
5 
6 


7 
8 
WRITE 
9 
ADDRESS 
10 


11 
'2 
13 
'4 
'5 
'6 


RING 
COUNTER 
eTR DIV 16 
1 
2 
3 


4 
5 
6 
7 


READ 
8 
ADDRESS 
9 
'0 
11 
12 
'3 
CT-' 
14 
'5 
'6 


C3 


DO 
151 
2A 
1161 


161 


lA,3D 
DO 


01 


(15) 
0' 


02 
171 
1141 
02 


03 
181 
(13) 
03 
191 
04 


(12) 
04 


'6 
16 
COMP 
P-O 


(17) 
EMPTY 


P-Q+2 
0 
131 
FUll 


P-Q-2 


121 
'FiJL"l"=2 


1191 
EMPTY+2 
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II 


lEI 


SN54ALS229A. 
SN74ALS229A 


16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


UNCK 


I 
00.03 
WORD 
1 
WORD 
1 


I 


EMPTY 
I 
I 
I 


EMPTY+2 
I 
I 
L.JLJ 
I 
I 
LJ 
Fu"ii 
I 
I 
I 
I 
I 
LJ 


FULL-2 
I 
I 
I 
I 
I 
I 
I 
LJ 
I 
~ 


I 
I 
I 
I 
I 


INITIALIZE 
LOAD 
UNLOAD 
EMPTY 
FULL 


POINTERS 
WI 
W2 


Supply voltage. 
Vee 
. 
Input voltage 
. 
Voltage 
applied to a disabled 3-state 
output. 
. 
. 
Operating free-air temperature 
range: 
SN54ALS229A 
. 
SN74ALS229A 


7V 
7V 
5.5 V 


-55°e 
to 125°e 
ooe to 700e 


. 
-65°e 
to 1500e 


SN54ALS229A 
SN74ALS229A 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


V,H 
High-level 
input voltage 
2 
2 
V 


V,L 
Low-level 
input voltage 
0.8 
0.8 
V 


Q outputs 
-1.0 
-1.6 
'OH 
High-level output 
current 
mA 
Status flags 
-0.4 
-0.4 


Q outputs 
12 
24 
'OL 
Low-level 
output current 
Status flags 
mA 
4 
8 


fclock 
Clock frequency 
LOCK 
0 
25 
0 
30 


UNCK 
MHz 
0 
25 
0 
30 


IffiT low 
20 
15 


LOCK low 
15 
10 


tw 
Pulse duration 
LOCK high 
25 
20 
ns 


UNCK low 
15 
10 


UNCK high 
25 
20 


Setup time 
IData before LOCKI 
10 
10 
tsu 
IRST (inactivel before LOCKI 
5 
5 
ns 


th 
Hold time 
IData after LOCKI 
5 
5 
ns 


TA 
Operating 
free-air temperature 
55 
125 
0 
70 
·C 


TEXAS -1!1 
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SN54ALS229A. 
SN74ALS229A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS229A 
SN74ALS229A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
-18 
mA 
1,2 
-1.2 
V 


Status flags 
VCC = 4.5 V to 5.5 V. 10H - 
0.4 mA 
VCC 
2 
VCC -2 


VCC = 4.5 V. 
10H - 
1 mA 
2.4 
3.3 


VOH 
Q outputs 
V 


VCC ~ 4.5 V. 
10H ~ 
-2.6 
mA 
2.4 
3.2 


VCC - 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
Q outputs 
VCC - 
4.5 V, 
10L - 
24 mA 
0.35 
0.5 
VOL 
V 
VCC 
4.5 V, 
10L 
4 mA 
0.25 
0.4 
0.25 
0.4 
Status flags 
VCC - 
4.5 V, 
10L - 
8 mA 
0.35 
0.5 


10ZH 
VCC - 
5.5 V, 
Vo 
- 
2.7 V 
20 
20 
"A 
10ZL 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
20 
20 
"A 
II 
VCC = 5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 
IlL 
VCC - 
5.5 V, 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


10' 
VCC 
~ 5.5 V, 
Vo 
~ 2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICC 
Vcc 
- 
5.5 V 
95 
150 
95 
140 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
t- The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF. 


FROM 
TO 
Rl 
- 
500 n, 
R1 - 
500 n, 


PARAMETER 
R2 - 
500 n, 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS229A 
SN54ALS229A 
SN74ALS229A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


LOCK 
25 
30 
fmax 
MHz 
UNCK 
25 
30 


tpd 
LOCK! 
Any 
Q 
24 
47 
7 
54 
7 
50 
ns 


tod 
UNCK! 
Any 
Q 
19 
29 
9 
35 
9 
33 
ns 


tPLH 
LOCK! 
EMPTY 
18 
26 
9 
32 
9 
30 
ns 


tPHL 
UNCK! 
EMPTY 
18 
25 
9 
32 
9 
29 
ns 


tPHL 
RSTl 
EMPTY 
15 
21 
6 
26 
6 
24 
ns 


tpd 
LOCK! 
EMPTY +2 
23 
33 
10 
40 
10 
38 
ns 


tpd 
UNCK! 
EMPTY +2 
20 
29 
9 
38 
9 
35 
ns 


tPLH 
RSTl 
EMPTY +2 
20 
28 
9 
35 
9 
33 
ns 


tpd 
LOCK! 
FULL- 
2 
23 
33 
10 
40 
10 
38 
ns 


tpd 
UNCK! 
FULL- 
2 
20 
29 
9 
38 
9 
35 
ns 


tpLH 
RSTl 
FULL- 
2 
20 
28 
9 
35 
9 
33 
ns 


tpHL 
LOCK! 
FULL 
21 
28 
10 
35 
10 
33 
ns 


tpLH 
UNCKI 
FULL 
17 
23 
8 
29 
8 
27 
ns 


tPLH 
RSTl 
FULL 
18 
27 
8 
33 
8 
31 
ns 


ten 
OEI 
Q 
8 
13 
1 
16 
2 
15 
ns 


tdis 
OEI 
Q 
8 
14 
2 
20 
2 
17 
ns 
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LINE DRIVERS WITH 3·STATE OUTPUTS 
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DECEMBER 
1982-REVISED 
MAY 
1986 


SN54ALS', 
SN54AS' 
... 
J PACKAGE 
SN74ALS', 
SN74AS' 
... 
OW DR N PACKAGE 


(TOP VIEW) 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
'AlS230 
and' AS230 
have True and 
Complementary 
Outputs 


• 
'AlS231 
and 'AS231 
have Complementary 
G and G Inputs 


• 
3-State Outputs 
Drive Bus lines 
or Buffer 
Memory Address Registers 


• 
High Capacitive 
Drive Capability 


• 
Current Sinking Capability 
Up to 64 mA 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


1<3 
1Al 


2Y4 


1A2 


2Y3 


1A3 


2Y2 


1A4 


2Y1 
GND 


1 U20 


2 
19 


3 
18 


17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


Vcc 
2G/2G' 
1Y1 


2A4 


1Y2 


2A3 


lY3 


2A2 


1Y4 


2A1 


SN54ALS', 
SN54AS' 
... 
FK PACKAGE 


(TOP VIEW) 


t:> 
.q-.... 
u ~ 
~ « It:> Ult:> 
N •...•... 
>N 


description 


These octal buffers and line drivers are designed 
specifically to improve the performance of three- 
state memory address drivers, clock drivers, and 
bus-oriented 
receivers 
and transmitters. 
The 


designer has a choice of selected combinations 
of 
inverting 
and 
non inverting 
outputs, 
symmetrical 
G 
(active-low· 
output 
control) 


inputs, and complementary 
G and G inputs. 


The -1 versions 
of 
the 
SN74ALS' 
parts 
are 
identical to their standard versions except that 
the recommended maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' 
parts. 


The SN54' family is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74' 
family 
is 
characterized 
for operation from DOC to 7Doe. 
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1A2 
4 
18 
1Yl 


2Y3 
5 
17 
2A4 


1A3 
6 
16 
1Y2 


2Y2 
7 
15 
2A3 
lA4 
8 
14 
lY3 


9 
1011 
1213 


This document contlins information 
on products 
in 
more th.n 
one ph••• 
of development. The st.tus 
of 


.Ich device is indiCited 
on the pagets) 
specifying its 


electricil 
characteristics. 
TEXAS ." 
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SN54ALS230. SN54ALS231. SN54AS230. SN54AS231 
SN74ALS230. SN74ALS231. SN74AS230. SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


lG 


lAl 
1Yl 
lAl 
1Yl 


lA2 
lV2 
lA2 
1Y2 


lA3 
lV3 
lA3 
lV3 


lA4 
lV4 
lA4 
lV4 


EJ 


2G 
2G 


2Al 
\111 
191 
2Vl 
1111 
2Al 
2Vl 


2A2 
1131 
171 
2V2 
2A2 
1131 
2V2 
:x> 
2A3 
115) 
151 
2V3 
2A3 
\151 
2V3 
r- 
2A4 
1171 
131 
2V4 
2A4 
\171 
en 
2V4 


III 
logic 
diagrams 
(positive 
logic) 
::;,C. 


'ALS230, 
'AS230 


:x> 


'ALS231, 
'AS231 
en 
(") 
lG 
lG 


::00 
0 
121 
1181 
121 
1181 
C 
lAl 
,V, 
lAl 
IVl 
::+ 
UI 


lA2 
141 
1161 
lV2 
lA2 
141 
1161 
lV2 


lA3 
161 
1141 
IV3 
lA3 
161 
1141 
lVJ 


lA4 
18) 
1121 
lV4 
lA4 
181 
1121 
lV4 


2Al 
1111 
191 
2vl 
2Al 
1111 
191 
2Vl 


2A2 
1131 
111 
2V2 
1131 
111 
2A2 
2V2 


2A3 
1151 
151 
1151 
151 
2v3 
2A3 
2V3 


2A4 
1111 
131 
2V4 
1111 
131 
2A4 
2V4 


tThese 
symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617- 12. 


Pin numbers shown are for DW, J, and N packages. 
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INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54ALS230. 
SN74ALS230 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


Supply voltage, 
Vee. 
Input voltage. 
Voltage 
applied to a disabled 
3-state 
output. 


Operating 
free-air temperature 
range: SN54ALS230 
.. 


SN74ALS230 
.. 


7V 
7V 


. ... 
5.5 V 


. -55°e 
to 125°e 


ooe to 700e 
- 65 °e to 1500e 


SN54AlS230 
SN74AlS230 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vll 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-12 
-15 
mA 


12 
24 
10l 
Low-level output current 
mA 
481 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS230 
SN74AlS230 
PARAMETER 
TEST CONDITIONS 


TYP' 
TYP' 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
- 1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V. 10H - 
0.4 mA 
VCC -2 
VCC -2 


Vee 
~ 4.5 V. 
10H ~ -3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 


Vee 
- 
4.5 V, 
10H - 
-12 
mA 
2 


Vee 
- 
4.5 V, 
10H - 
-15 
mA 
2 


Vee 
- 
4.5 V, 
10l 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
~ 4.5 V, 
10l 
~ 24 mA 
0.35 
0.5 
V 


Vec 
- 
4.75 V, IOL - 
48 mA (-, 
versions) 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 V, 
VO-2.7V 
20 
20 
~A 


10Zl 
Vee 
- 
5.5 V. 
Vo 
- 
0.4 V 
-20 
-20 
~A 


II 
Vee 
= 5.5 V. 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI ~ 2.7 V 
20 
20 
~A 


III 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10! 
Vee ~5.5 V. 
Vo 
~ 2.25 V 
-30 
- I 12 
-30 
-112 
mA 


I 


I 
Outputs high 
7 
7 


Ice 
'AlS230 
Vee ~5.5 V, 
I 
Outputs low 
15 
15 
mA 
I 
Outputs disabled 
12 
12 


t All typical 
values are at Vec 
= 5 V, TA = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los. 


PRODUCT PREVIEW documents 
contain 
inform.lion 
on products 
in the formltive 
or design 
phase 
of 


development. 
Characteristic 
data 
and 
other 


~:::~~::t;h~sr~:t ~~s~\nl~::I:~ 
~,:~:~~~~~~:::: 
products without notice. 
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SN54ALS230. 
SN74ALS230 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 
PRODUCT 
PREVIEW 


Vcc 
~ 5 V. 
VCC 
~ 4.5 
V to 5.5 V. 


CL = 59 pF. 
CL = 50 pF. 


FROM 
TO 
Rl 
~ 500 
O. 
Rl 
~ 
500 
O. 


PARAMETER 
R2 
~ 500 
O. 
R2 = 500 
O. 
UNIT 
(INPUT) 
(OUTPUT I 
TA 
~ 
25°C 
TA 
= MIN to MAX 


'ALS230 
SN54ALS230 
SN74ALS230 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
5 
A 
Y 
ns 


tPHL 
5 


tpZH 
G 
9 


Y 
ns 


tpZL 
10 


tpHZ 
G 
5 


Y 
ns 


tpLZ 
6 


PRODUCT 
PREVIEW documents 
contlIi. i.lonnotio. 
on protium 
in the formltive 
or design phIS' of 
development. 
Cherlcteristic 
de.. 
Ind other 
=:~:t;h:'rr:ht~~\~:::I:~ 
~,:::~ti~~:~h:;: 
products without notice. 


TEXAS ~ 
INSTRUMENlS 


SN54ALS231, 
SN74ALS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


Supply voltage, 
Vee .. 
Input voltage. 
. ... 


Voltage applied to a disabled 3-state output. 
Operating free-air temperature 
range: SN54ALS231 
. 
SN74ALS231. 


7V 
7V 
5.5 V 
-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54AlS231 
SN74AlS231 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-12 
15 
mA 


12 
24 
10l 
Low-level output current 
mA 
48t 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS231 
SN74AlS231 
PARAMETER 
TEST CONDITIONS 
Typt 
UNIT 


MIN 
MAX 
MIN 
TYP' 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
~ 4.5 V to 5.5 V, 10H ~ -0.4 
mA 
VCC -2 
VCC -2 


Vee 
- 
4.5 V, 
10H - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 
Vee 
- 
4.5 V. 
10H - 
-12 
mA 
2 


Vee 
= 4.5 V, 
10H ~ -15 
mA 
2 


Vee 
- 
4.5 V, 
10l 
~ 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V, 
10l 
- 
24 mA 
0.35 
0.5 
V 


VCC = 4.75 V, IOL - 
48 mA (- 1 versions) 
0.35 
0.5 


10ZH 
Vee 
= 5.5 V, 
Vo 
~ 2.7 V 
20 
20 
"A 
10Zl 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
-20 
-20 
"A 
II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 
III 
Vee 
= 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


10! 
Vee ~5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


I 


I 
Outputs 
high 
7 
11 
7 
11 


Ice 
'AlS231 
Vee 
= 5.5 V, 
I 
Outputs low 
15 
22 
15 
22 
mA 


I 
Outputs disabled 
12 
19 
12 
19 


t All typical values are at VCC = 
5 V. TA = 25°C. 
§The output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates one half of the true short-circuit 
output 
current, 
10S' 


PRODUCTION DATA documents 
contain information 
current as of publication 
date. Products conform 


to specifications per the terms of Tellas Instruments 
standard warranty. Production processing does not 
necessarily 
include testing of all parameters. 
TEXAS 
~ 
INSTRUMENTS 


SN54ALS231, 
SN74ALS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V. 
VCC 
- 
4.5 
V to 5.5 
V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 
n. 
R1 - 
500 
n. 


PARAMETER 
R2 - 
500 
n. 
R2 - 
500 
n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
25°C 
TA 
- 
MIN to MAX 


'ALS231 
SN54ALS231 
SN74ALS231 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
5 
2 
12 
2 
9 
A 
Y 
ns 
tpHL 
5 
2 
11 
2 
9 


tPZH 
1<3 
9 
4 
17 
4 
14 
Y 
ns 
tPZL 
10 
5 
21 
5 
18 


tpHZ 
1<3 
5 
2 
12 
2 
10 
Y 
ns 
tPLZ 
6 
3 
18 
3 
12 


tPZH 
2G 
'1 
5 
18 
5 
16 
Y 
ns 
tPZL 
12 
5 
22 
5 
19 


tPHZ 
2G 
6 
2 
12 
2 
10 
Y 
ns 
tPLZ 
7 
3 
19 
3 
13 


PRODUCTION DATA documents contain information 
current I' of publication dlte. Products conform 
to spec;ffiutions 
per the terms of TIXiS Instruments 


stlndud wlfnnty. 
Production processing does not 
neeesSirily include testing of ,II parameters. 


TEXAS '1!1 
INSTRUMENTS 


SN54AS230. 
SN54AS231, 
SN74AS230, 
SN74AS231 


OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


Supply voltage, 
Vee . 


Input voltage 
Voltage applied to a disabled 3-state output. 
Operating free-air temperature 
range: 
SN54AS230, 
SN54AS231 
SN74AS230, 
SN74AS231 


7V 
7V 
5.5 
V 


-55°e 
to 125°e 
ooe to 700e 


-65°e 
to .150oe 


sN54As230 
sN74AS230 


SN54AS231 
SN74AS231 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
low-level 
output 
current 
48 
64 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


en~'S 
(.).. 
C3 
tn 
electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 
<C 
"0 
C 
CO 
tn 
..J 
<C 


SN54AS230 
SN74AS230 


SN54AS231 
SN74AS231 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
- 1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H - 
2 mA 
vcc-2 
Vcc -2 


Vee 
- 
4.5 V, 
10H 
3 mA 
2.4 
3.4 
2.4 
3.4 


VOH 
V 
Vee 
- 
4.5 V, 
10H - 
-12 
mA 
2.4 


Vee 
- 
4.5 V, 
10H - 
- 15 mA 
2.4 


Vee 
= 4.5 V, 
10L = 48 mA 
0.27 
0.55 


VOL 
V 
Vee 
~ 4.5 V 
10L ~ 64 mA 
0.31 
0.55 


10ZH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7 V 
50 
50 
.A 


10ZL 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
-50 
-50 
.A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V, 
VI ~ 2.7 V 
20 
20 
.A 
I 'AS230 
2A 
-1 
- 1 
IlL 
I All others 
Vee 
= 5.5 V, 
VI ~ 0.4 V 
mA 
-0.5 
-0.5 


10' 
Vee 
= 5.5 V, 
Vo 
~ 2,25 V 
-50 
-150 
-50 
- 150 
mA 


Outputs high 
16 
25 
16 
25 


'AS230 
Vee 
= 5.5 V 
Outputs low 
55 
87 
55 
87 
mA 


Outputs 
disabled 
29 
46 
29 
46 
Ice 
Outputs high 
12 
18 
12 
18 


'AS231 
Vee 
= 5.5 V 
Outputs low 
52 
82 
52 
82 
mA 


Outputs disabled 
25 
39 
25 
39 


tAli typical values are at VCC = 5 V. TA 
= 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


PRODUCTION DATA documents 
contain 
information 


current 
IS of publication 
dlte. Products 
conform 
to specifications 
per the terms of TexIS Instruments 
standard 
warranty. 
Production processing 
don 
not 
necessarily 
include tilting 
of all parameters. 
TEXAS ~ 
INSTRUMENTS 


II 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
~ 50 pF. 


FROM 
TO 
R1 ~ 5000. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 ~ 5000. 


TA 
~ MIN to MAX 


SN54AS230 
SN74AS230 


MIN 
MAX 
MIN 
MAX 


tPLH 
2.5 
7 
2.5 
6.5 
1A 
1Y 
ns 
tpHL 
2 
6 
2 
5.7 


tpLH 
2.5 
9 
2.5 
6.2 
2A 
2Y 
ns 


tpHL 
2 
7 
2 
6.2 


tpZH 
2 
7 
2 
6.4 


tpZL 
113 
2 
9 
2 
8.5 
1Y 
ns 
tpHZ 
2 
5.5 
2 
5 


tpLZ 
2 
12.5 
2 
9.5 


tpZH 
2 
10 
2 
9 


IPZL 
i13 
2 
8 
2 
7.5 
2Y 
ns 


tpHZ 
2 
6.5 
2 
6 


tpLZ 
2 
10.5 
2 
9 


» 
r- 
C/) 


Ql:;,C. 
» 
C/) 
(') 
'AS231 
switching 
characteristics 
(see Note 1) 
~. 
(") 
c::~. 
Ul 


Vcc 
- 
4.5 V to 5.5 V. 


Cl = 50 pF. 


FROM 
TO 
R1 = 5000. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 ~ 5000. 


TA 
~ MIN to MAX 


SN54AS231 
SN74AS231 


MIN 
MAX 
MIN 
MAX 


IPLH 
2 
7 
2 
6.5 
A 
Y 
ns 
IpHL 
2 
6 
2 
5.7 


tpZH 
2 
7 
2 
6.4 


tpZL 
G 
2 
9 
2 
8.5 
Y 
ns 
IpHZ 
2 
5.5 
2 
5 


IpLZ 
2 
12.5 
2 
9.5 


IPZH 
3 
7 
3 
6 


tpZL 
G 
3 
10 
3 
9 
Y 
ns 
IpHZ 
3 
6.5 
3 
6 


IpLZ 
3 
13.5 
3 
7 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 


2- 2 54 ~~.=:~:~r~~f:' 
~~d:ti:no:r=i~:~=e~: 
n.cesSlrily 
include testing of all parameters. 
TEXAS .". 


INSTRUMENTS 


SN54ALS232A. 
SN74ALS232A 
16 x 4 ASYNCHRONOUS 
FIRST·IN FIRST·OUT MEMORIES 


• 
Independent 
Asynchronous 
Inputs and 
Outputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
'6 
Words by 4 Bits Each 


• 
Data Rates from 0 to 30 MHz 


• 
Fall-Through Time ... 
24 ns Typ 


• 
3-State Outputs 


SN54ALS232A 
... 
J PACKAGE 
SN74ALS232A 
. 
0 OR N PACKAGE 


!TOP VIEW) 


DE 
1 U16 
VCC 


FULL 
2 
15 
UNCK 


LOCK 
3 
14 
EMPTY 


00 
4 
13 
QO 


01 
5 
12 
Ql 


02 
6 
11 
Q2 


03 
10 
Q3 


GNO 
9 
RST 


SN54ALS232A 
. . . FK PACKAGE 
SN74ALS232A 
... 
FN PACKAGE 


(TOP VIEW) 
I~ 


>:: 
uu 


w U uz 
0 z > :J 


1 20 19 


4 
18 
EMPTY 


5 
11 
QO 


6 
16 
NC 


7 
15 
Q1 


14 
Q2 


1011 
12 13 


M o UI~M 
0 zz<110 


<:> 
a:: 


description 


These 
54-bit 
memories 
use Advanced 
Low- 


Power Schottky 
technology 
and feature 
high 


speed and fast 
fall-through 
times. 
They 
are 


organized as 15 words by 4 bits each. 


A FIFO memory is a storage device that allows 
ddta to be written 
into and read from its array 


at 
independent 
data 
rates. 
These 
FIFOs are 


designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format. word by word. 


Data is written 
into memory on a low-to-high 


transition 
at the load clock input (LOCKj and is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 15 the 
number of words clocked out. When the memory 
is full. LOCK signals have no effect on the data 
residing in memory. When the memory is empty, 
UNCK signals have no effect. 


Status of the FIFO memory is monitored 
by the FULL and EMPTY output flags. The FULL output 
will be 


low when the memory is full, and high when the memory is not full. The EMPTY output will be low when 
the memory is empty. 
and high when it is not empty. 


A low level on the reset input (RSTI resets the internal stack control pointers and also sets EMPTY low 
and sets FULL high. The outputs are not reset to any specific logic levels. The first low-to-high 
transition 


on LOCK. either after a RST pulse or from an empty condition, 
will cause EMPTY to go high and the data 
to appear on the Q outputs. 
It is important to note that the first word does not have to be unloaded. Data 


outputs are noninverting with respect to the data inputs and are at high impedance when the output-enable 
input 
(OE) is low. 
OE does not affect 
either 
the FULL or EMPTY output 
flags. 
Cascading 
is easily 


accomplished 
in the word-width 
direction, 
but is not possible in the word-depth 
direction. 


PRODUCTION DATA documents conti in information 
current as of publiCition 
date. Products 
conform to 


specific.tions per the terms of Texas Instruments 
:~~~~:~~i~'{::1~1i 
~~:~~~ti:r 
:I~o::~:~:t::'s~s 
not 
TEXAS 
.", 


INSTRUMENTS 


II 


SN54ALS232A. 
SN74ALS232A 


16 x 4 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


FIFO 
16X4 


eTR 


RST 


LOCK 
lCT.16)Gl 
121 
FULL 


UNCK 


1141 
EMPTY 
tCT-OIG3 


OE 


111 
EN4 


DO 
141 


2D 
4\7 


(13) 
00 


D' 
151 
(l2) 
Ql 


D2 
161 
(11) 
Q2 


D3 
171 
(10) 
Q3 


tThis symbol is in accordance with ANSI/IEEE Standard 91~1984 and lEe Publication 617- 12. The symbol is functionally 
accurate but 
does not show the details of implementation; 
for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (eTl is O. 


logic diagram (positive logic) 


DE 
111 


READ 


ADDRESS 


CT"'l 


00 
(4/ 


01 
151 
D2 
(61 


D3 
(71 


TEXAS ~ 
INSTRUMENlS 


2A 
(13) 00 
112101 


::~: 
Q2 
03 


SN54ALS232A. 
SN74ALS232A 
16 x 4 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


RST ---.J 


I 
I 


: 
I 
I 
I 
I 
00-03 ~W,~w,®w'I&'R~®\O!S2":R(E~Wll®w,~~r.1 
I;'~ 


II 
I 
I 
I 


ILJ 
I 
I 
I 
I 
I 
EMPTY 
LJ 
I 
FULL 
I 
UNLOAD 
W2 


absolute maximum ratings over operating free-air temperature (unless otherwise noted) 


Supply voltage, 
Vee 
. 


Input voltage 
Voltage 
applied to a disabled 3-state 
output 
.... 


Operating 
free-air temperature 
range: 
SN54ALS232A 
SN74ALS232A 


7V 
7V 
5.5 V 


-55°C 
to 125°C 


... 
_.. 
_. 
ooe 
to 70°C 


-65°C 
to 150°C 


SN 54ALS232A 
SN74ALS232A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


Q outputs 
-1 
-1.6 
IOH 
High-level output current 
mA 


FULL, EMPTY 
-0.4 
-0.4 


Q outputs 
12 
24 


IOL 
Low-level output current 
mA 


FULL, EMPTY 
4 
8 


LOCK 
0 
25 
0 
30 
fclock 
Clock frequency 
MH, 


UNCK 
0 
25 
0 
30 


RST low 
20 
15 


LOCK low 
15 
10 


tw 
Pulse duration 
LOCK high 
25 
20 
ns 


UNCK low 
15 
10 


UNCK high 
25 
20 


Data before 
LOCK t 
10 
10 
tsu 
Setup time 


RST (inactive) 
before 
LDCKl 
5 
5 
ns 


th 
Hold time 
Data afte, LOCK 1 
5 
5 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
DC 


TEXAS ~ 
INSTRUMENTS 


FI 
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SN54ALS232A. 
SN74ALS232A 
16 x 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS232A 
SN74AlS232A 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vce 
- 
4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


FULL, EMPTY 
Vec 
~ 4.5 V to 5.5 V, 
IOH ~ 
-0.4 
mA 
Vee-2 
Vcc-2 


VOH 
Vee 
- 
4.5 V, 
10H ~ 
-1 
mA 
2.4 
3.3 
V 
Q outputs 
Vee 
- 
4.5 V, 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10l 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 
a outputs 


Vee 
~ 4.5 V, 
10L ~ 24 mA 
0.35 
0.5 
VOL 
V 


FULL, EMPTY 
Vee 
~ 4.5 V, 
10H = 4 mA 
0.25 
0.4 
0.25 
0.4 


Vee = 4.5 V, 
10L ~ 8 mA 
0.35 
0.5 


10ZH 
Vce 
~ 5.5 V, 
Va 
~ 2.7 V 
20 
20 
.A 


10ZL 
Vee 
- 
5.5 V, 
Va 
~ 0.4 V 
-20 
-20 
.A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee = 5.5 V, 
VI ~ 2.7 V 
20 
20 
.A 


IlL 
Vee = 5.5 V, 
VI ~ 0.4 V 
-0.2 
-0.2 
mA 


lot 
Vee 
- 
5.5 V, 
Va 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
VCC - 
5.5 V 
75 
125 
75 
125 
mA 


» 
r- 
en 
Q) 
::l 
C. 


:J> 
tAli 
typical values are at VCC = 5 V, TA = 25°C. 


C/) 
:t: The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S. 


("') 
~' 
switching characteristics (see Note 1) 


s::: 
;::;.'o 


Vcc 
- 
5 V, 
vcc 
- 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
R1 - 
500O, 
R1 - 
500O, 


PARAMETER 
R2 - 
500O, 
R2 - 
500O, 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'AlS232A 
SN54AlS232A 
SN74AlS232A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


LOCK 
40 
25 
30 
fmax 
MHz 
UNCK 
40 
25 
30 


tpd 
LOCKt 
Any Q 
30 
40 
4 
50 
4 
46 
ns 


tpd 
UNCKt 
Any Q 
20 
27 
7 
35 
7 
31 
ns 


tPLH 
LOCKt 
EMPTY 
17 
23 
8 
29 
8 
26 
ns 


tPHl 
UNCKt 
EMPTY 
19 
24 
10 
36 
10 
29 
ns 


tpHL 
RSTI 
EMPTY 
13 
18 
5 
23 
5 
20 
ns 


tpHL 
LOCKt 
FULL 
21 
26 
10 
35 
10 
31 
ns 


tpLH 
UNCKt 
FULL 
17 
23 
8 
28 
8 
25 
ns 


tpLH 
RSTI 
FULL 
18 
24 
8 
31 
8 
28 
ns 


ten 
OEt 
Q 
7 
12 
1 
16 
1 
14 
ns 


tdis 
OEI 
Q 
10 
16 
2 
23 
2 
21 
ns 
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SN54ALS233A. 
SN74ALS233A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


• 
Independent 
Asynchronous 
Inputs and 
Outputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
16 Words by 5 Bits Each 


• 
Data Rates from 0 to 30 MHz 


• 
Fall-Through 
Time ... 
24 ns Typ 


• 
3·State 
Outputs 


SN54AlS233A 
J PACKAGE 
SN74AlS233A 
... 
DW OR N PACKAGE 


(TOP VIEW) 


DE 
1 U20 
VCC 
FULL-1 
2 
19 
EMPTY 
+ 1 
FULL 
3 
18 
UNCK 
LDCK 
17 
EMPTY 
DO 
16 
QO 
D1 
15 
Q1 
D2 
14 
Q2 
D3 
8 
13 
Q3 
D4 
9 
12 
Q4 


GND 
10 
11 
RST 


description 


These aD-bit memories utilize Advanced 
Low· 
Power 
Schottky 
technology 
and feature 
high 
speed 
and fast 
fall-through 
times. 
They 
are 
organized as 16 words 
by 5 bits each. 


A FIFO memory is a storage device that allows 
data to be written 
into and read from its array 
at 
independent 
data 
rates. 
These 
FIFOs are 
designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format, word by word. 


Data is written 
into memory 
on a low-to-high 
transition 
at the load clock input (LOCK) and is 
read out on a low-to-high transition at the unload 
clock input IUNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals will have no effect. 
When 
the memory 
is empty, 
UNCK signals have no 
effect. 


SN54AlS233A 
FK PACKAGE 
SN74AlS233A 
FN PACKAGE 


(TOP VIEW) 


I 
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3 
2 
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4 
18 [ 


5 
17[ 


6 
16[ 


7 
15[ 


8 
14[ 


9 
1011 
12 
13 


UNCK 


EMPTY 


QO 


Q1 


Q2 


LDCK 
DO 


D1 
D2 
D3 


Status of the FIFO memory is monitored 
by the 
FULL, EMPTY, FULL - 1, and EMPTY + 1 output 
flags. The FULL output will be low whenever the 
memory is full, and high whenever not full. The 
FULL - 1 output 
will 
be 
low 
whenever 
the 
memory 
contains 
15 data words. 
The EMPTY 
output 
will 
be low 
whenever 
the 
memory 
is 
empty, and high whenever 
it is not empty. The 
EMPTY + 1 output 
will 
be low 
whenever 
one 
word 
remains 
in memory. 


A low level on the reset input (RSTI resets the internal stack control pointers and also sets EMPTY low 
and sets FULL, FULL - 1, and EMPTY + 1 high. The Q outputs are not reset to any specific logic level. The 
first low-to-high 
transition on LOCK, after either a RST pulse or from an empty condition, 
will cause EMPTY 


to go high and the data to appear on the Q outputs. 
It is important 
to note that the first word does not 
have to be unloaded. Data outputs are noninverting with respect to the data inputs and are at high impedance 
when 
the output 
enable input 
(OE) is low. 
OE does not affect 
the output 
flags. 
Cascading 
is easily 
accomplished in the word-width 
direction, but is not possible in the word-depth direction. 
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SN54ALS233A. 
SN74ALS233A 


16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


FIFO 16X 5 


CTR 


RST 
(111 
CT-O 
ICT-16)Gl 
FULL 


CT-15 
FDU:='i 


LOCK 
(4) 
1(+/C21 
CT-l 
EMPTY '1 


UNCK 
(18) 
3- 
EMPTY 


OE 
(11 
EN4 


DO (51 
20 


(16) 


00 


01 
16) 
(151 01 


02 


(7) 
114) 02 


03 
(8) 
(131 03 


04 
(91 
1121 04 


t This symbol is in accordance 
with ANSI/IEEE 
Standard 
91-1984 
and lEe Publication 
617-12. 
The symbol is functionally 
accurate 
but 
does not show the details of implementation; 
for these. see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (en is O. 
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SN74ALS233A 


16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


RING 
COUNTER 


eTR DIV 16 
1 
2 
3 
•5 
6 
7 
8 
WAITE 
9 
ADDRESS 
10 


11 
12 
'3,. 


15 
'6 


RING COUNTER 


eTR DIV 16 
1 
2 
3 
• 
5 
6 
7 


READ 
8 
ADDRESS 
9 
'0 
11 
'2 
13 
CT-, 
14 
15 


'6 


DO 
(51 
01 
161 


02 
(l~: 


~~ 
191 


1 
1A- 
16, 
2A- 


16 


C3 


2A 
1161 00 
1151 01 
1141 02 
113) 
Q3 


1121 04 


(17) 
EMPTY 


(31 
FULL 


'2' 
FULL-l 


(19) 
EMPTV+l 
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16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 


I 
I 
i 
I:,, 
I,, 
I, 
I 
I 
I 
I 
UNLOAD 


W2 


I 


INITIALIZE 
POINTERS 


~ 
, 
I 
I 
I 
I 
I 
I 
LOAD 


W1 


, 
I 
I 
I 
I, 
I 
EMPTY 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, 
VCC . . . . . . . . . . . . 
. 
. 


Input voltage 
. . . . . . . . 
. 
. 


Voltage applied to a disabled 3-state output 
. 


Operating free-air temperature 
range: 
SN54ALS233A 
SN74ALS233A 
. 


7V 
7V 
5.5 V 


-55°C 
to 125°C 


OOCto70oC 


-65°C 
to 150°C 


TEXAS ~ 
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SN54ALS233A, 
SN74ALS233A 
16 x 5 ASYNCHRONOUS FIRST-I 
FIRST-OUT MEMORIES 


SN54ALS233A 
SN74ALS233A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High-level input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


Q outputs 
-1 
-1.6 
'OH 
High·level output current 
mA 
Status 
flags 
-0.4 
-0.4 


o outputs 
12 
24 
'OL 
Low·level output current 
mA 
Status flags 
4 
8 


LOCK 
0 
25 
0 
30 
fclock 
Clock frequency 
MHz 
UNCK 
0 
25 
0 
30 


~Iow 
20 
15 


LOCK low 
15 
10 


tw 
Pulse duration 
LOCK high 
25 
20 
ns 


UNCK low 
15 
10 


UNCK high 
25 
20 


Data before LOCK! 
10 
10 


tsu 
Setup 
time 
5 
ns 


RST inactive before 
LDCKl 
5 


th 
Hold time 
Data after LDCKT 
5 
5 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS233A 
SN74ALS233A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
VCC - 
4.5 V. 


" - -18 
mA 
-1.2 
-1.2 
V 


Status 
flags 
VCC - 
4.5 V to 5.5 V. 
'OH - 
0.4 mA 
VCC- 2 
VCC 2 


VOH 
VCC - 
4.5 V. 
'OH - 
1 mA 
2.4 
3.3 
V 
Q outputs 
VCC ~ 4.5 V. 
'OH - 
-2.6 
mA 
2.4 
3.2 


VCC ~ 4.5 V. 
'OL ~ 12 mA 
0.25 
0.4 
0.25 
0.4 
Q outputs 
VCC - 
4.5 V. 
'OL - 
24 mA 
0.35 
0.5 
VOL 
V 
VCC ~ 4.5 V. 
'OL - 
4 mA 
0.25 
0.4 
0.25 
0.4 
Status flags 
VCC - 
4.5 V. 
'OL - 
8 mA 
0.35 
0.5 


'OZH 
VCC - 
5.5 V. 
Vo 
- 
2.7 V 
20 
20 
.A 


10ZL 
VCC - 
5.5 V. 
Vo 
- 
0.4 V 
20 
20 
.A 


'I 
VCC - 
5.5 V. 
V, - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
V, - 
2.7 V 
20 
20 
.A 


IlL 
VCC - 
5.5 V. 
V, - 
0.4 V 
0.2 
-0.2 
mA 


'0' 
VCC = 5.5 V. 
Vo 
~ 2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC ~ 5.5 V 
88 
143 
88 
133 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current. 10S' 
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SN74ALS233A 


16 x 5 ASYNCHRONOUS 
FIRST-IN FIRST·OUT MEMORIES 


II 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 
R1 - 
500 O. 
PARAMETER 
R2 - 
500 O. 
UNIT 
(INPUT) 
(OUTPUT! 
R2 - 
500 O. 


TA - 
25°C 
TA - 
-MIN 
10 MAX 


'ALS233A 
SN54ALS233A 
SN74ALS233A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


LOCK 
40 
25 
30 
fmax 
MHz 


UNCK 
40 
25 
30 


lad 
LOCKl 
Any Q 
24 
44 
7 
52 
7 
48 
ns 


Ipd 
UNCKl 
Any Q 
19 
29 
9 
35 
9 
33 
ns 


IpLH 
LOCKI 
EMPTY 
18 
25 
9 
30 
9 
28 
ns 


IpHL 
UNCKI 
EMPTY 
18 
25 
9 
33 
10 
30 
ns 


IPHL 
RSTl 
EMPTY 
13 
19 
6 
24 
6 
22 
ns 


Ipd 
LOCKI 
EMPTY+ 1 
22 
31 
10 
40 
10 
37 
ns 


Ipd 
UNCKI 
rnJ5fV+T 
22 
31 
9 
40 
10 
37 
ns 


IpLH 
RSTI 
EMi5TV+T 
19 
27 
8 
32 
8 
31 
ns 


Ipd 
LOCKI 
FULL-1 
23 
32 
11 
38 
12 
36 
ns 


Ipd 
UNCKI 
FULL-1 
23 
32 
11 
39 
12 
36 
ns 


IpLH 
RSTl 
FULL-1 
20 
28 
10 
34 
11 
32 
ns 


tPHL 
LOCKI 
FULL 
21 
28 
10 
35 
12 
33 
ns 


IPLH 
UNCKI 
FULL 
17 
24 
8 
29 
9 
27 
ns 


IpLH 
RSfI 
FULL 
18 
27 
8 
32 
9 
30 
ns 


len 
DEI 
Q 
8 
13 
1 
16 
2 
15 
ns 


tdis 
DEI 
Q 
8 
12 
2 
20 
2 
17 
ns 
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SN54ALS', 
SN54AS' 
. .. J PACKAGE 
SN74ALS', 
SN74AS' 
... 
OW or N PACKAGE 


ITOP VIEW) 


1G 
1 U20 
VCC 
1A1 
2 
19 
2G/2G' 


2Y4 
3 
1a 
1Y1 


1A2 
4 
17 
2A4 


2Y3 
5 
16 
1Y2 


1A3 
6 
15 
2A3 


2Y2 
7 
14 
1Y3 


1A4 
a 
13 
2A2 


2Y1 
9 
12 
1Y4 
GND 
10 
11 
2Al 


• 
3-State 
Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
P-N-P Inputs Reduce DC loading 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state 
memory address drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and 
transmitters, 
The 
designer 
has 
a choice 
of 
selected 
combinations 
of 
inverting 
and 
noninverting outputs, symmetrical G lactive-Iow 
output 
control) 
inputs, 
and complementary 
G 
and G inputs, These devices feature high fan-out 
and improved 
fan-in. 


The -1 versions 
of the 
SN74ALS' 
parts 
are 
identical to their standard versions except that 
the recommended 
maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' 
parts. 


The SN54' family is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74' 
family 
is 
characterized 
for operation from 0 °C to 70°C. 


. 
el 
""'..... 
u~ 
>- 
<{ lel U lel 
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3 
2 
1 20 19 


4 
la[ 


5 
17[ 


6 
16[ 


7 
15[ 


a 
14[ 


9 
1011 
12 13 


·ALS241A. 
'AS241 


le; 


1Al 
1181 1Yl 


lA2 
1161 
1Y2 


lA3 
1141 
1Y3 


lA4 
(12) 
1Y4 


2G 


2Al 
1111 
191 
2Yl 


2A2 
(13) 
171 2Y2 


2A3 
(151 
151 2Y3 


2A4 
1171 
(3) 
2Y4 


1A1 
1Y1 


lA2 
1Y2 


lA3 
1Y3 


lA4 
1Y4 


2G 


2A1 
1111 
2Yl 


2A2 
1131 
2Y2 


2A3 
11S1 
2Y3 


2A4 
1171 
2Y4 


tThese svmbols are in accordance with ANSIIIEEE Std 91-1984 
and lEe Publication 617-12. 
Pin numbers are for OW. J. and N packages. 
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OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


logic diagrams (positive logic) 


'ALS240A, 
'AS240 
'ALS241A, 
'AS241 


lG 
lG 


lAl 
121 
I1BI 
lYl 
lAl 
121 
(1BI 
lYl 


lA2 
(41 
1161 
lY2 
141 
1161 lY2 
lA2 
• 


lA3 
161 
1141 
lY3 
lA3 
(6) 
1141 lY3 


lA4 
IB) 
(121 
lY4 
(B) 
(12) 
IV4 
:t> 
lA4 
r- 
C/) 
2ll 
III 
2G 
~C. 
(111 
191 
1111 
191 


:t> 


2Al 
2Yl 
2Al 
2Yl 


C/) 
(") 
2A2 
113) 
171 2Y2 
2A2 
(131 
171 
2Y2 


~' 
(') 
c: 
2A3 
(151 
151 
2Y3 
2A3 
1151 
151 


;::;.' 
2Y3 


en 


2A4 
1171 
(31 
2A4 
1171 
13) 
2Y4 
2Y4 


Pin numbers are for OW, J. and N packages. 
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SN54ALS241A, 
SN74ALS240A, 
SN74ALS241A 
OCTAL BUFFERS AND 
LINE DRIVERS WITH 3·STATE OUTPUTS 


Supply voltage, 
Vee 
. 


Input voltage 
. 


Voltage 
applied to a disabled 3-state 
output 
.. 


Operating 
free-air temperature 
range: 
SN54ALS240A, 
SN54ALS241 
A . 


SN74ALS240A, 
SN74ALS241A 


7V 


. 
7 V 
. . .. . . . .. 
5.5 V 
-55°e 
to 125°e 


......... 
OOeto 
700e 


.. 
-65°e 
to 1500e 


SN54AlS240A 
SN74AlS240A 


SN54AlS241A 
SN74AlS241A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low·level output current 
12 
24 


48t 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS240A 
SN74ALS240A 


PARAMETER 
TEST CONDITIONS 
SN54AlS241A 
SN74AlS241A 
UNIT 


MIN 
Typf 
MAX 
MIN 
Typf 
MAX 


VIK 
Vee 
= 4.5 v, 
II = 
- 18 mA 
-1.2 
-1.2 
V 


Vee 
= 4.5 V to 5.5 v, 
10H = 
-0.4 
mA 
Vec-2 
Vee-2 


Vee 
4.5 V. 
10H - 
3 mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 
Vee 
- 
4.5 V. 
10H - 
-12 
mA 
2 


Vce 
- 
4.5 V 
10H - 
15 mA 
2 


Vee 
= 4.5 V. 
10L = 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V, 
IOL - 
24 mA 
V 
0.35 
0.5 
Vee 
- 
4.75 V, 
IOL - 
48 mA {., 
versionsl 


10ZH 
Vce 
= 5.5 V, 
Vo 
= 2.7 V 
20 
20 
~A 


10ZL 
Vce 
- 
5.5 V. 
Vo 
= 0.4 V 
-20 
-20 
~A 


II 
Vee 
5.5 V, 
VI 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI-2.7V 
20 
20 
~A 


IlL 
Vce 
- 
5.5 V. 
VI - 
0.4 V 
0.1 
0.1 
mA 


10§ 
Vee 
= 5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs high 
4 
11 
4 
11 


'ALS240A 
Outputs low 
13 
23 
13 
23 


Outputs disabled 
14 
25 
14 
25 
Ice 
Vee 
= 5.5 V 
mA 
Outputs high 
9 
17 
9 
15 


'ALS241A 
Outputs low 
15 
28 
15 
26 


Outputs disabled 
17 
32 
17 
30 


~AII typical values are at VCC = 5 V. TA = 25°C. 


§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 
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OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


II 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS240A 
SN54ALS240A 
SN74ALS240A 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
6 
2 
22 
2 
9 
A 
Y 
ns 
tpHL 
5 
2 
11 
2 
9 


tPZH 
G 
9 
4 
34 
5 
13 
y 
ns 


'pZL 
10 
5 
26 
5 
18 


tpHZ 
G 
6 
1 
15 
2 
10 
Y 
ns 


tpLZ 
7 
3 
24 
3 
12 
:I> 
~ 
'ALS241 A switching characteristics (see Note 1) 


Q) 
::;,c. 
:I> 
C/) 
(") 
::;;'ol: 
;::;.' 
III 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
PARAMETER 
UNIT 


(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54ALS241A 
SN74ALS241A 


MIN 
MAX 
MIN 
MAX 


'pLH 
3 
31 
3 
11 
A 
Y 
ns 
'pHL 
1 
14 
3 
10 


'PZH 
1G 
5 
33 
7 
21 
Y 
ns 


'PZL 
7 
27 
7 
21 


tpHZ 
1G 
2 
13 
2 
10 
Y 
ns 


IpLZ 
2 
32 
3 
'5 
tP7 •.• 
7 
38 
7 
21 


2G 
Y 
ns 


tpZL 
7 
30 
7 
21 


tpHZ 
2 
17 
2 
10 


2G 
Y 
ns 


'pLZ 
3 
35 
3 
15 
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INSTRUMENTS 


SN54AS240, 
SN54AS241, 
SN74AS240, 
SN74AS241 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


Supply voltage, 
VCC . 


Input voltage 
Voltage 
applied to a disabled 3-state 
output. 


Operating 
free-air temperature 
range: 
SN54AS240, 
SN54AS241 
SN74AS240, 
SN74AS241 


7V 
7V 
5.5 
V 
-55°C 
to 125°C 


O°C to 70°C 
-65°C 
to 150°C 


SN54AS240 
SN74AS240 


SN54AS241 
SN74AS241 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
-12 
-15 
mA 


10L 
Low-level output 
current 
48 
64 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


III•.. 
·S 
(,).. 
U 
en 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
c:t 


noted) 
't:l 
C 
CU 
en 
-oJ 
c:t 


SN54AS240 
SN74AS240 


PARAMETER 
TEST CONDITIONS 
SN54AS241 
SN74AS241 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
- 
4.5 V. 
II = 
-18 
mA 
- 1.2 
- 1.2 
V 


Vee 
- 
4.5 V to 5.5 V. 
10H - 
-2 
mA 
VCc-2 
VCC 
- 2 
Vee 
- 
4.5 V to 5.5 V. 
10H - 
3 mA 
2.4 
3.4 
2.4 
3.4 


VOH 
V 


Vee 
4.5 V. 
10H - 
12 mA 
2.4 


Vee 
- 
4.5 V. 
10H - 
-15 
mA 
2.4 


Vee 
- 
4.5 V. 
10L - 
48 mA 
0.27 
0.55 


VOL 
V 
Vee 
- 
4.75 
V. 
10L - 
64 mA 
0.31 
0.55 


10ZH 
Vee 
= 5.5 V. 
Vo 
- 
2.7 V 
50 
50 
"A 
10ZL 
Vee 
5.5 V. 
Vo 
0.4 V 
50 
50 
"A 
II 
Vee 
5.5 V. 
VI 
7V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 
I 'AS241A 
inputs 
1 
1 
IlL 
I All others 
Vee 
= 5.5 V. 
VI = 0.4 V 
mA 
-0.5 
-0.5 


lOt 
Vee 
= 5.5 V. 
Vo 
= 2.25 V 
- 50 
-150 
-50 
-150 
mA 


Outputs high 
11 
17 
11 
17 


'AS240 
Outputs low 
51 
75 
51 
75 


Ice 
Outputs disabled 
24 
38 
24 
38 
Vee 
= 5.5 V 
mA 
Outputs high 
22 
35 
22 
35 


'AS241 
Outputs low 
61 
90 
61 
90 


Outputs disabled 
35 
56 
35 
56 


tAli 
typical values are at VCC = 5 V, TA = 25°C. 


iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


TEXAS '1!1 
INSTRUMENTS 


II 


SN54AS240, SN54AS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


II 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
UNIT 
(lNPUTI 
(OUTPUT) 


TA 
- 
MIN to MAX 


SN54AS240 
SN74AS240 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
7 
2 
6.5 
A 
Y 
ns 


tpHL 
2 
6 
2 
5.7 


tPZH 
lG 
2 
7 
2 
6.4 


y 
ns 


tPZL 
2 
9.5 
2 
9 


tpHZ 
G 
2 
5.5 
2 
5 
y 
ns 


tpLZ 
2 
, 2.5 
2 
9.5 
» 
~ 
•AS241 switching characteristics (see Note 1) 


III~ 
Q. 
» 
en 
(") 
:::;'nc:;:;: 
UI 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
UNIT 


(lNPUTI 
(OUTPUT) 
TA 
- 
MIN to MAX 


SN54AS241 
SN74AS241 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
9 
2 
6.2 


A 
y 
ns 
'pHL 
2 
7 
2 
6.2 


'PZH 
1G 
2 
10 
2 
9 
y 
ns 
'PZL 
2 
8 
2 
7.5 


'pHZ 
1G 
2 
6.5 
2 
6 
y 
ns 
'pLZ 
2 
10.5 
2 
9 


'PZH 
2 
11 
3 
10.5 
2G 
y 
ns 
'pZL 
3 
9.5 
3 
8.5 


'PHZ 
2G 
3 
7 
3 
7 
Y 
ns 
'pLZ 
3 
12 
3 
12 


TEXAS ~ 
INSTRUMENTS 


SN54ALS2428, SN54ALS243A, SN54AS242, SN54AS243 
SN74ALS2428, SN74ALS243A, SN74AS242, SN74AS243 
QUADRUPLE 
8US TRANSCEIVERS WITH 3-STAH 
OUTPUTS 


• 
2-Way Asynchronous 
Communication 
Between 
Data Buses 


• 
P-N-P Inputs Reduce Loading 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These quadruple bus transceivers 
are designed 


for 
asynchronous 
two-way 
communications 


between 
data 
buses. 
The 
control 
function 


implementation 
allows for maximum flexibility 
in 


timing. 
These devices allow data transmission 


from the A bus to the B bus or from the B bus 
to the A bus depending upon the logic levels at 
the enable inputs (GBA and GAB). The enable 
inputs can be used to disable the device so that 
the buses are effectively 
isolated. 


The 
dual-enable 
configuration 
gives 
the 
quadruple bus transceivers thE!capability to store 
data by simultaneous enabling of GBA and GAB. 
Each 
output 
reinforces 
its 
input 
in 
this 
transceiver 
configuration. 
Thus, 
when 
both 


control 
inputs 
are enabled 
and all other 
data 


sources to the two sets of bus lines are at high 
impedance, 
both sets of bus lines (8 in all) will 
retain their states. The 4-bit codes appearing on 
the two sets of buses will be complimentary 
for 


the 'ALS242 
and 'AS242 
or identical 
for the 


'ALS243 
and' AS243. 


The 
-1 versions 
of 
the 
SN74ALS' 
parts 
are 


identical to the standard versions except that the 
recommended 
maximum 
IOL is increased 
to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' 
parts. 


The SN54' family is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55 °e 
to 
125°e. 
The 
SN74' 
family 
is 


characterized 
for operation from ooe to 70oe. 


SN54' 
... 
J PACKAGE 
SN74' 
... 
0 OR N PACKAGE 


(TOP VIEW) 


GAB 
NC 
A1 
A2 
A3 


A4 
GND 


PRODUCTION DATA documents contlin 
information 
current 
•• of publicltion 
date. Products 
conform 
to 
specifications 
per the terms of TeJl:1$Instruments 
:~~~~:~~i~a{::1~1i 
~~:~~~ti:r 
:1~O::~:~:t:r~~1 
not 


1 U14 


2 
13 


3 
12 


4 
'1 


5 
10 
6 
9 


7 
8 


3 2 


A1 
4 
NC 


NC 
5 
NC 


A2 
6 
B1 


NC 
NC 


A3 
8 
B2 


9 10 l' 


INPUTS 
'ALS242B 
'ALS243A 


GAB 
GBA 
'AS242 
'AS243 


L 
L 
A to B 
A to B 


H 
H 
B to A 
B to A 


H 
L 
Isolation 
Isolation 


Latch A and B 
Latch A and B 
L 
H 


(A~B) 
(A~BI 


TEXAS 
• 
INSTRUMENTS 


SN54ALS242B, SN54ALS243A 
SN74ALS242B, SN74ALS243A 
QUADRUPLE 
BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


logic symbols t 


•ALS242B •• AS242 
•ALS243A •• AS243 


GBA 
GBA 


GAB 
GAB 


A1 
B1 
A1 
B1 


A2 
B2 
A2 
B2 


A3 
B3 
A3 
B3 


A4 
B4 
A4 
B4 


logic diagrams (positive logic) 


.ALS242B .. AS242 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. VCC . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . .. 
7 V 


Input voltage: 
All inputs. 
. . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . 
7 V 


I/O ports. 
. . . . . . . . . . . . . . . . . . 
. . . . . . . . 
. . . . . . . . . . . . . . . .. 
5.5 V 


Operating free-air temperature 
range: 
SN54ALS242B. 
SN54ALS243A 
. . . . . . . .. 
- 55°C 
to 125°C 
SN74ALS242B. 
SN74ALS243A. 
. . 
. .... 
DoC to 70°C 
Storage temperature 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 65°C 
to 150°C 


TEXAS • 
INSTRUMENTS 


SN54ALS242B. SN54ALS243A 
SN74ALS242B, SN74ALS243A 


QUADRUPLE 
BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


SN54ALS242B 
SN74ALS242B 


SN54ALS243A 
SN74ALS243A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
O.S 
V 


10H 
High-level output current 
-12 
-15 
mA 


12 
24 


IOL 
Low-level output current 
4S' 


mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS242B 
SN74ALS242B 


PARAMETER 
TEST CONDITIONS 
SN54ALS243A 
SN74ALS243A 
UNIT 


MIN 
TYP' 
MAX 
MIN 
TYP' 
MAX 


VIK 
Vee 
= 4.5 V. 
II ~ 
-1SmA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V. 10H - 
-0.4 
mA 
Vee-2 
Vee-2 


Vee 
- 
4.5 V 
10H - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 
Vee 
~ 4.5 V. 
10H ~ -12 
mA 
2 


Vee 
~ 4.5 V. 
10H ~ -15 
mA 
2 


Vee 
- 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 
V 


Vee 
~ 4.75 V. 
IOL = 48 mA (- 
1 versions) 
0.35 
0.5 


Control inputs 
Vee 
~ 5.5 V. 
VI ~ 7 V 
0.1 
0.1 


II 
mA 
A or B pons 
Vee 
- 
5.5 V. 
VI - 
5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
Vee 
= 5.5 V. 
VI ~ 2.7 V 
.A 
A or B portsf 
20 
20 


Control inputs 
-0.1 
-0.1 
IlL 
Vee ~5.5 V. 
VI ~ 0.4 V 
mA 
A or B portsf 
-0.1 
-0.1 


10! 
Vee ~5.5 V. 
Vo 
~2.25 
V 
-30 
- 112 
-30 
-112 
mA 


Outputs high 
10 
20 
10 
16 


'ALS242B 
Outputs low 
14 
26 
14 
21 


Outputs disabled 
12 
24 
12 
19 
Ice 
Vee ~5.5 V 
mA 
Oututs high 
15 
30 
15 
25 


'ALS243A 
Outputs low 
20 
35 
20 
30 


Outputs disabled 
21 
37 
21 
32 


t All typical values are at Vec 
= 5 V, TA = 25°C. 
t For 1/0 ports, the parameters tlH and IlL include the off-state 
output current. 


§ The output conditions have been chosen to produce a current that closely approximates one half of the true shon-circuit 
output current, 10S. 


TEXAS 
~ 
INSTRUMENTS 


B 


SN54ALS242B, SN54ALS243A 
SN54ALS242B, SN54ALS243A 
QUADRUPLE 
BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


II 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
R2 - 
500 O. 
UNIT 
IINPUTl 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS242B 
SN54ALS242B 
SN74ALS242B 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
5 
2 
15 
2 
11 


A 
or 8 
B or A 
ns 
tpHL 
5 
2 
14 
2 
10 


tPZH 
10 
4 
22 
4 
18 


GAB 
B 
ns 


tpZL 
11 
7 
25 
7 
21 


tpHZ 
6 
2 
16 
2 
14 


GAB 
B 
ns 


tPLZ 
5 
2 
18 
2 
12 


tpZH 
10 
4 
22 
4 
18 


GBA 
A 
ns 


tpZL 
11 
7 
25 
7 
21 


tpHZ 
6 
2 
16 
2 
14 


GBA 
A 
ns 


tpLZ 
5 
2 
18 
2 
12 


» 
r- 
C/) 
ll)jQ.» .ALS243A switching characteristics (see Note 1) 
C/) 
(") 
:;"oc: 
;:;' 
UI 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 
PARAMETER 
UNIT 
IINPUTl 
(OUTPUTl 
R2 - 
500 O. 


TA - 
MIN to MAX 


SN54ALS243A 
SN74ALS243A 


MIN 
MAX 
MIN 
MAX 


tpLH 
4 
15 
4 
11 
A or B 
B or A 
ns 


tpHL 
4 
15 
4 
11 


tpZH 
GAB 
7 
25 
7 
20 


B 
ns 


tPZL 
7 
25 
7 
20 


tpHZ 
GAB 
2 
16 
2 
14 


B 
ns 


tPLZ 
3 
27 
3 
22 


tpZH 
7 
25 
7 
20 


GBA 
A 
ns 


tpZL 
7 
25 
7 
20 


tpHZ 
2 
16 
2 
14 


GBA 
A 
ns 


tpLZ 
3 
27 
3 
22 


TEXAS 
• 
INSTRUMENTS 


SN54AS242, 
SN54AS243 


SN74AS242, 
SN74AS243 


QUADRUPLE BUS TRANSCEIVERS WITH 3·STAH 
OUTPUTS 


Supply 
voltage, 
Vee 
Input voltage: 
All inputs. 
I/O ports. 
Operating 
free-air 
temperature 
range: 
SN54AS242, 
SN54AS243 
SN74AS242, 
SN74AS243 


7V 
7V 
5.5 V 
-55°C 
to 125°C 


ooe to 70°C 
-65°C 
to 150°C 


SN54AS242 
SN74AS242 


SN54AS243 
SN74AS243 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input 
voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
-12 
-15 
mA 


10l 
Low-level output 
current 
48 
64 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°c 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS242 
SN74AS242 


SN54AS243 
SN74AS243 
PARAMETER 
TEST CONDITIONS 
TVPl 
TVpl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC 
4.5 V. 
II 
18 mA 
1.2 
1.2 
V 


VCC 
4.5 V to 5.5 V. 
10H - 
-2 
mA 
VCC 
2 
VCC 
2 


VCC - 
4.5 V 
10H - 
3 mA 
2.4 
3.4 
2.4 
3.4 


VOH 
V 
VCC = 4.5 V. 
10H - 
12 mA 
2.4 


VCC - 
4.5 V. 
10H - 
- 
15 
mA 
2.4 


VOL 
VCC = 4.5 V. 
10l 
- 
48 mA 
0.55 
V 
VCC 
4.5 V. 
10l 
- 
64 mA 
0.55 


Control 
inputs 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 


II 
mA 
A 
or 
B ports 
VCC - 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


Control 
inputs 
20 
20 
IIH 
A 
or 
B portst 
VCC = 
5.5 V. 
VI = 
2.7 V 
pA 
70 
70 


Control inputs 
-0.5 
-0.5 


'AS242 


III 
A 
or 
B ports! 
-0.5 
-0.5 
VCC = 
5.5 V. 
VI = 0.4 V 
mA 


'AS243 


A or B ports! 
- 1 
-1 


10! 
VCC - 
5.5 V, 
Vo 
- 
2.25 V 
-50 
- 150 
-50 
-150 
mA 


Outputs 
high 
18 
28 
18 
28 


'AS242 
Outputs low 
38 
60 
38 
60 


ICC 
Outputs 
disabled 
25 
39 
25 
39 
Vcc 
- 
5.5 V 
mA 
Outputs 
high 
28 
44 
28 
44 


'AS243 
Outputs 
low 
47 
74 
47 
74 


Outputs 
disabled 
35 
56 
35 
56 


t AU typical values are at VCC = 
5 V. TA 
= 25°C, 
1For 110 ports. the parameters IIH and IlL include the off-state 
output 
current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


TEXAS • 
INSTRUMENTS 


SN54AS242, 
SN54AS243 
SN74AS242, 
SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STAH 
OUTPUTS 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 \1. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT! 
R2 - 
500 n. 


TA - 
MIN to MAX 


SN54AS242 
SN74AS242 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
7 
2 
6.5 
A or B 
B or A 
ns 


tPHL 
2 
6 
2 
5.7 


tpZH 
GAB 


2 
9 
2 
5.5 


B 
ns 


tPZL 
2 
8.5 
2 
7.5 


tpHZ 
GAB 


2 
7 
2 
6.5 
B 
ns 


tpLZ 
2 
125 
2 
9.5 


tpZH 
3 
7 
3 
6 
G8A 
A 
ns 


tpZL 
3 
9 
3 
8 


'PHZ 
3 
85 
3 
6 
GBA 
A 
ns 


tpLZ 
3 
'35 
3 
10.5 


» 
~ 
CJ) 


Q)~c.» .AS243 switching 
characteristics 
(see 
Note 
1) 
CJ) 
(') 
~" 
CO) 
c: 
;::;'" 
en 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT! 
R2 - 
500 n. 


TA - 
MIN to MAX 


SN54AS243 
SN74AS243 


MIN 
MAX 
MIN 
MAX 


tPLH 
3 
9 
3 
7.5 


A or B 
B or A 
ns 


tpHL 
3 
8 
3 
6.5 


tpZH 
2 
10 
2 
9 
GAB 
B 
ns 


tpZL 
2 
9 
2 
7.5 


tpHZ 
2 
7 
2 
6.5 
GAB 
B 
ns 


tpLZ 
2 
11 
2 
9 


tpZH 
3 
l' 
3 
10.5 
GBA 
A 
ns 


tpZL 
3 
9.5 
3 
8.5 


tpHZ 
3 
7.5 
3 
7 
GBA 
A 
ns 


'PLZ 
3 
'4 
3 
l' 


TEXAS ~ 
INSTRUMENTS 


SN54ALS244A, 
SN54AS244, 
SN74ALS244A, 
SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


• 
3-State 
Outputs 
Drive Bus Lines or Buffer Memory 
Address 
Registers 


• 
P-N-P Inputs Reduce DC Loading 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


description 


These octal buffers and line drivers are designed specifically to 
improve both the performance and density of three-state memory 


address 
drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and 
transmitters. 
Taken together with the' 
ALS240A, 
'ALS241 
A, 


'AS240, 
and' AS241 
, these devices provide the choice of selected 


combinations 
of inverting 
outputs, 
symmetrical 
G (active-low 
output 
control) 
inputs, 
and complementary 
G and G inputs. 


The -1 
version of the SN74ALS244A 
is identical to the standard 


version 
except 
that the recommended 
maximum 
IOL is increased 
to 48 milliamperes. There is no -1 
version of the SN54ALS244A. 


The 
SN54ALS244A 
and 
SN54AS244 
are characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 


125°C. 
The SN74ALS244A 
and SN74AS244 
are characterized 
for operation from ooC 
to 70°C. 


'G 
111 


lA' 
121 


IA2 
141 


161 
IA3 


'A4 
181 


PRODUCTION DATA documents contlin information 
curr.nt 
II of publicilion date. Products conform to 
specifications 
per the terms of TexIS Instruments 
~~~=:~~i~·{::I~~8 
~~:~~~ti:r 
lI~O::~:~:t:r~~s 
not 
TEXAS "!} 
INSTRUMENTS 


SN54ALS244A. 
SN54AS244 
... 
J PACKAGE 
SN74ALS244A. 
SN74AS244 
... 
DW OR N PACKAGE 


ITOP VIEW} 


18 
1 U20 
VCC 


1A1 
2 
19 
28 


2Y4 
3 
'8 
1Y1 


lA2 
17 
2A4 


2Y3 
16 
1Y2 


1A3 
15 
2A3 


2Y2 
'4 
1Y3 


1A4 
8 
13 
2A2 


2Y1 
9 
12 
1Y4 


GND 
10 
11 
2A1 


~ 
:;{ ICl tllCl 
N 
_>N 


2 
1 20 19 


1A2 
4 


2Y3 
5 


1A3 
6 


2Y2 


1A4 


18 
1Y1 


17 
2A4 


16 
1Y2 


15 
2A3 


14 
1Y3 


IG 


'A' 
(18) 
1Y' 
1AZ 
l16J 
IVZ 


'A3 
(141 
1Y3 


'A4 
(121 
'V4 


2G 


ZA1 
191 
2V' 
2A2 
171 ZV2 


2A3 
151 ZV3 


2A' 
131 2V4 


t This 
symbol 
is in accordance 
with 
AN$I/tEEE 
Std 91· 1984 
and 
lEe Publication 
617-12. 


Pin numbers 
shown 
are for OW, J, and N packages. 


SN54AlS244A. 
SN74AlS244A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
. 
Input voltage. . . . . . . . . . . 
. 
. 


Voltage applied to a disabled 3-state output 
..........•. 


Operating free-air temperature range: SN54ALS244A .. 


SN74ALS244A 


7V 
7V 


5.5 V 


-55°C 
to 125°C 
. . . .. 
O°C to 70°C 


-65°C 
to 150°C 


recommended 
operating 
conditions 
II 


SN54ALS244A 
SN74ALS244A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


12 
24 
tOL 
low-level 
output 
current 
481 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


SN54ALS244A 
SN74ALS244A 
PARAMETER 
TEST CONOITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


Vee 
~ 4.5 V to 5.5 V, 
IOH ~ -0.4 
mA 
vcc -2 
vcc -2 


Vce 
~ 4.5 V, 
IOH ~ -3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


Vce 
~ 4.5 V. 
IOH ~ -12 
mA 
2 


Vec 
- 
4.5 V. 
IOH - 
-15 
mA 
2 


Vec 
- 
4.5 V. 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
= 4.5 V 
IOL ~ 24 mA 
0.35 
0.5 
V 
HOL = 48 mA for - 1 version) 


IOZH 
Vee 
- 
5.5 V. 
Vo 
- 
2.7 V 
20 
20 
"A 
IOZL 
Vee 
- 
5.5 V. 
Vo 
- 
0.4 V 
-20 
-20 
"A 


II 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V, 
VI = 2.7 V 
20 
20 
"A 
IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


IO§ 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs 
high 
9 
15 
9 
15 


Ice 
Vee ~5.5 V 
I Outputs low 
15 
24 
15 
24 
mA 


I Outputs disabled 
17 
27 
17 
27 


tAil 
typical 
values are at VCC 
= 5 V. TA 
::: 25°C. 


§The output 
conditions 
have been chosen 
to produce 
a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


TEXAS -I!} 
INSTRUMENTS 


SN54ALS244A. 
SN74ALS244A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
R1 = 500 fl. 


PARAMETER 
R2 ~ 500 fl. 
UNIT 
(INPUT) 
(OUTPUT) 


TA 
= MIN to MAX 


SN54ALS244A 
SN74ALS244A 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
18 
3 
10 
A 
Y 
ns 
tpHL 
3 
13 
3 
10 


tpZH 
G 
, 
29 
7 
20 
Y 
ns 
tpZL 
1 
27 
7 
20 


tPHZ 
G 
2 
12 
2 
10 
Y 
ns 


tpLZ 
1 
21 
3 
13 


TEXAS 
~ 
INSTRUMENlS 


II 


SN54AS244, 
SN74AS244 


OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


Supply 
voltage, 
Vcc 
. . . . . . . . . . . . . . . . • . 
. . . . . . . . . • . 
7 V 


Input voltage 
. . . . . . . . . . . . . . . 
. 
7 V 


Voltage 
applied to a disabled 
3-state 
output. 
. . . . . . . . • . 
. . . . . • . • . . • . . . • . • • . 
5.5 V 


Operating 
free-air 
temperature 
range: SN54AS244 
. . . • • • . • . • . . • . . . . . • . . • . • . • . • . •. 
- 55·C 
to 1 25·C 


SN74AS244 
0·Ct070·C 


Storage 
temperature 
range 
. . . . . . . . . . . . . . . • . 
- 65°C 
to 1 50·C 


SN54AS244 
SN74AS244 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-12 
15 
mA 


10L 
Low-level 
output 
current 
48 
64 
mA 


TA 
Operating free-air temperature 
-55 
t25 
0 
70 
°C 


SN54AS244 
SN74AS244 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
- t8 
mA 
-1.2 
-t.2 
V 


VCC = 4.5 V to 5.5 V, 
10H = 
-2 
mA 
vCC-2 
VCC -2 


VCC = 4.5 V, 
'OH ~ -3 
mA 
2.4 
3.4 
2.4 
3.4 
VOH 
V 


VCC - 
4.5 V, 
10H - 
-12 
mA 
2.4 


VCC - 
4.5 V, 
10H - 
15 mA 
2.4 


VCC ~ 4.5 V, 
10L ~ 48 mA 
0.55 
VOL 
V 


VCC ~ 4.5 V 
10L ~ 64 mA 
0.55 


10ZH 
VCC ~ 5.5 V, 
Vo 
~ 2.7 V 
50 
50 
~A 


10ZL 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
-50 
-50 
~A 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI~2.7V 
20 
20 
~A 


IlL 
I 
G 
-0.5 
-0.5 


I 


VCC = 5.5 V, 
VI = 0.4 V 
mA 
A 
-1 
-t 


10* 
VCC ~ 5.5 V, 
Vo 
~ 2.25 V 
-50 
-150 
-50 
-t50 
mA 


I Outputs high 
22 
34 
22 
34 


ICC 
Vcc 
~ 5.5 V 
I Outputs low 
60 
90 
60 
90 
mA 


I Outputs disabled 
34 
54 
34 
54 


tAli 
typical 
values are at VCC 
"" 5 V, TA 
"" 25°C. 


*The 
output 
conditions 
have been chosen 
to produce 
8 current 
that 
closely 
approximates 
one half of the true 
short-circuit 
output 
current. 
lOS- 


TEXAS • 
INSTRUMENlS 


SN54AS244, 
SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


Vcc 
~ 4.5 V to 5.5 V, 


CL = 50 pF, 


FROM 
TO 
Rl = 500O, 


PARAMETER 
R2 = 500O, 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54AS244 
SN74AS244 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
9 
2 
6.2 
A 
Y 
ns 
tpHL 
2 
7 
2 
6.2 


tpZH 
G 
2 
10 
2 
9 
y 
ns 
tpZL 
2 
8 
2 
7.5 


tPHZ 
G 


2 
6.5 
2 
6 
y 
ns 
tpLZ 
2 
10.5 
2 
9 


TEXAS • 


INSTRUMENTS 


II 


• 


SN54ALS245A, 
SN54AS245. SN74ALS245A. 
SN74AS245 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


• 
3-State 
Outputs 
Drive Bus Lines Directly 


• 
P-N-P Inputs 
Reduce DC loading 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, 
Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable Texas Instruments Quality and Reliability 


SN54ALS245A. 
SN54AS245 
... 
J PACKAGE 
SN74ALS245A. 
SN74AS245 
... 
DW OR N PACKAGE 


(TOP VIEW) 


DIR 
1 U20 
VCC 
A1 
2 
19 
IT 


A2 
3 
18 
81 


A3 
4 
17 
82 


A4 
5 
16 
83 


A5 
6 
15 
84 


A6 
7 
14 
85 


A7 
8 
13 
86 


A8 
9 
12 
87 


GND 
10 
11 
88 


These 
octal 
bus transceivers 
are designed 
for asynchronous 
tWQ- 


way 
communication 
between 
data 
buses 
The 
control 
function 


implementation 
minimizes 
external 
timing 
requirements. 


The devices 
allow 
data transmission 
from 
the A bus to the 8 bus 


or from 
the 
8 bus to the A bus depending 
upon 
the logic 
level 
at 


the direction 
control 
(DIR) input. 
The enable 
input 
(0) can be used 


to disable 
the 
device 
so that 
the 
buses 
are effectively 
isolated. 


The - 1 version 
of the SN74ALS245A 
is identical 
to the standard 


version 
except 
that 
the recommended 
maximum 
IOL is increased 


to 48 milliamperes. 
There 
is no -1 
version 
of the SN54ALS245A. 


The 
SN54ALS245A 
and 
SN54AS245 
are 
characterized 
for 


operation 
over the full military 
temperature 
range of 
- 55°C 
to 


125°C. 
The SN74ALS245A 
and SN74AS245 
are characterized 


for 
operation 
from 
OoC to 
70°C. 


SN54ALS245A. 
SN54AS245 
... 
FK PACKAGE 


(TOP VIEW) 


3 
2 
1 2019 


4 
18 [ 


5 
17[ 


6 
16 [ 


7 
15 [ 


8 
14 [ 


9 10 111213 


DIRECTION 
OPERATION 
ENABLE 
G 
CONTROL 


DIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


PRODUCTION DATA documents contain information 
current 
IS of publieation 
date. 
Products 
conform 
to specifications per the terms of Texas Instruments 
standard warranty. 
Production processing does not 
necessarily 
include testing of all parameters. 


TEXAS 'I!J 
INSTRUMENTS 


II 


II 


SN54ALS245A. 
SN54AS245, 
SN74ALS245A. 
SN74AS245 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


logic diagram (positive logic) 


PIR 


1191G 


Al 


B1 


131 


A2 


1171 


B2 


141 


A3 
1161 


B3 


151 
A4 


"5) 
B4 
161 


AS 


'141 
85 


f7I 
A6 


113) 
86 
181 
A7 


112) 
B7 


191 
A8 


Ill) 


B8 


t This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91· 1984 
and 


lEe Publication 
617-12. 


Pin numbers 
shown 
are for OW. J. and N packages. 


logic symbol t 


G 


DIR 


Al 
Bl 


A2 
B2 


AJ 
BJ 


A4 
B4 


A5 
B5 


A6 
B6 


A7 
B7 


A8 
B8 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
VCC 
. 


Input 
voltage: 
All inputs. 
. 
. 


I/O ports. 
. . . . . . . . . . . . . . . . . . . . . . . 
. 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS245A. 
. 
, 
. 


SN74ALS245A 
...• 
, 
" 
. 


7V 


7V 


5.5 
V 


-55°C 
to 
125°C 
DOC to 7DoC 


-65°C 
to 
15DoC 


SN54ALS245A 
SN74ALS245A 


MIN 
NOM 
MAX 
MIN 
UNIT 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low-level output current 
12 
24 


48* 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS245A. 
SN74ALS245A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


SN54AlS245A 
SN74AlS245A 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V, 
II = 
-18 
mA 
- 1.5 
-1.5 
V 


Vee 
- 
4.5 V to 5.5 V, 
IOH - 
-0.4 
mA 
VCC-2 
VCC-2 


Vee 
= 4.5 V, 
IOH = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 
Vee 
= 4.5 V, 
10H ~ -12 
mA 
2 


Vee 
~ 4.5 V, 
10H ~ -15 
mA 
2 


Vee 
= 4.5 V, 
10L ~ 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V, 
10L - 
24 mA 
V 


0.35 
0.5 
HOl = 48 mA for - 1 versionsl 


Control inputs 
Vee ~5.5 V, 
VI ~7V 
0.1 
0.1 


II 
mA 
A or B ports 
Vee 
= 5.5 V. 
VI = 5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
A or B ports:f: 
Vee ~5.5 V, 
VI ~2.7 V 
.A 
20 
20 


Control inputs 
-0.1 
-0.1 
IlL 
A or B ports:f: 
Vee ~5.5 V, 
VI ~ 0.4 V 
mA 


-0.1 
-0.1 


10! 
Vee ~5.5 V. 
Va = 2.25 V 
-30 
- 112 
-30 
- 112 
mA 


I Outputs high 
30 
48 
30 
45 


Ice 
Vee ~5.5 V 
I 
Outputs 
low 
36 
60 
36 
55 
mA 


I Outputs 
disabled 
38 
63 
38 
58 


tAli 
typical 
values 
are at VCC 
=5 
V, TA 
:: 25°C. 


tFor 
I/O ports, 
the parameters 
IIH and IlL include 
the off-state 
output 
current. 


§The 
output 
conditions 
have 
been chosen 
to produce 
a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


Vcc 
~ 4,5 V to 5.5 V, 


Cl 
~ 50 pF, 


Rl 
= 500O, 


FROM 
TO 
R2 = 500O, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA ~ MIN to MAX 


SN54ALS245A 
SN74ALS245A 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
19 
3 
10 
A or B 
B or A 
ns 


tpHL 
1 
14 
3 
10 


tpZH 
G 
2 
30 
5 
20 


A or B 
ns 
tpZL 
2 
29 
5 
20 


tpHZ 
G 


2 
14 
2 
10 
A or B 
ns 


tpLZ 
2 
30 
4 
15 


TEXAS '1!1 
INSTRUMENTS 


fI 


SN54AS245, 
SN74AS245 


OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 
. 


Input 
voltage: 
All 
inputs. 
. . 
. . . . . . . . . . . . 
. •....•..... 
1/0 ports 
.. 


Operating 
free-air 
temperature 
range: 
SN54AS245. 


SN74AS245 
.......•. 


7V 
7V 
5.5 V 


-55°C 
to 
125°C 
QOC to 7QoC 


-65°C 
to 
15QoC 


SN54AS245 
SN74AS245 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low-level output current 
48 
64 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°e 
» 
r- 
(J) 


Q) 
:J 
C. 
electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 
» 
(J) 


("') 
~' 
(') 
c: 
;::;"o 


TEST CONDITIONS 
SN54AS245 
SN74AS245 
PARAMETER 
Typt 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
- 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


Vce 
- 
4.5 V to 5.5 V. 
IOH - 
2 mA 
vcc -2 
vCC-2 


Vce 
~ 4.5 V, 
10H ~ -3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


Vee 
- 
4.5 V. 
10H 
12 mA 
2 


Vee 
- 
4.5 V. 
10H - 
-15 
mA 
2 


Vee 
- 
4.5 V, 
10L - 
48 mA 
0.3 
0.55 
VOL 
V 


Vee 
- 
4.5 V. 
tOL - 
64 mA 
0.35 
0.55 


Control inputs 
Vee ~5.5 V, 
VI ~7V 
0.1 
0.1 
II 
mA 
A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


Control inputs 
50 
20 


IIH 
A or B ports* 
Vee ~5.5 V, 
VI ~ 2.4 V 
.A 
70 
70 


Control inputs 
-0.5 
-0.5 


IlL 
A or B ports* 
Vee ~5.5 V, 
VI = 0.4 V 
mA 
-0.75 
-0.75 


101 
Vee 
- 
5.5 V, 
Vo 
= 2.25 V 
-50 
- 150 
-50 
- 150 
mA 


I 
Outputs high 
62 
97 
62 
97 


Ice 
Vee ~5.5 V 
I 
Outputs 
low 
95 
143 
95 
143 
mA 


I 
Outputs disabled 
79 
123 
79 
123 


tAli typical values are at VCC = 5 V, TA "" 25°C . 


.tFor 110 
ports 
lOA through 
0HI, 
the parameters 
IIH and III include 
the off-state 
output 
current. 


§The output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


TEXAS 
.• 
INSTRUMENTS 


SN54AS245, 
SN74AS245 


OCTAL BUS TRANSCEIVERS WITH 3·STAH 
OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


R1 - 
500 O. 


FROM 
TO 
R2 - 
500 O. 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUTI 
TA 
- 
MIN to MAX 


SN54AS245 
SN74AS245 


MIN 
MAX 
MIN 
MAX 


'pLH 
2 
9.5 
2 
7.5 
A or B 
B or A 
ns 


'PHL 
2 
9 
2 
7 


'PZH 
G 
2 
11 
2 
9 
A or B 
ns 


'pZL 
2 
10.5 
2 
8.5 


'pHZ 
G 
2 
7.5 
2 
5.5 
A or B 
ns 
IpLZ 
2 
12 
2 
9.5 


TEXAS 
• 
INSTRUMENTS 


II 


II 


• 
4-line 
to 1-line 
Multiplexer 
that can Select 
1 and 16 Data Inputs 


• 
Applications: 
Boolean Function Generator 
Parallel-to-Serial 
Converter 
Data Source Selector 


• 
Buffered 3-State Bus Driver Inputs Permit 
Multiplexing 
from N lines 
to One line 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


The 'AS250 
provides 
full binary 
decoding 
to 
select 
one of 
sixteen 
data 
sources 
with 
an 
inverting 
Vii output. 
The selected sources are 
buffered 
with 
symmetrical 
propagation 
delay 
times. This reduces the possibility 
of transients 
occurring 
at the output. 


A buffered 
enable output 
(GI may be used for 
n-line-to-one-line 
cascading. Taking the G high 
will place the output in a high-impedance state. 
In the high-impedance 
state, the output neither 
loads nor drives the bus lines significantly. 


The enable 
(G) 
does not 
affect 
the 
internal 
operations of the data selector/multiplexer. 
New 
data 
can 
be set 
up 
while 
the 
outputs 
are 
disabled. 


The SN74AS250 
is characterized 
for operation 
from oDe to 70oe. 


SN74AS250 
1·0F·16 DATA GENERATORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


02910. 
DECEM'aE.& 
1983-REVISED 
JANUARY 
1986 


E7 
1 U24 
VCC 
E6 
2 
23 
E8 


E5 
3 
22 
E9 


E4 
4 
21 
El0 


E3 
5 
20 
Ell 


E2 
6 
19 
E12 


El 
7 
18 
E13 


EO 
17 
E14 
G 
16 
E15 
Vii 
10 
15 
A 


D 
11 
14 
8 
GND 
12 
13 
C 


SN74AS250 
... 
FN PACKAGE 


(TOP VIEW) 


U 
U1(Or---U 
Uoom 
WWWZ>WLU 


1 282726 


25 


24 


23 


22 


21 


20 
19 
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E4 
5 


E3 
6 


E2 
7 


NC 
8 
El 
9 


EO 
10 
IT 
11 


12131415161718 


I~Q~~UCD« 
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SN74AS250 
1·0F·16 DATA GENERATORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


logic symbolt 
logic diagram (positive logic) 


MUX 
EO 


G 
(91 
EN 
(15) 
El 


A } ,', 


S 
(14) 
E2 


C 
(13) 
E3 


0 
(11) 


(SI 
E4 
EO 
0 


El 
(7) 
E5 


E2 
(61 
2 
E6 


E3 
(51 
3 
l> 
E4 
(41 
(10) Vi 
E7 
4 
"V 
OATA 
r- 
(3) 
INPUTS 
Vi 
C/) 
E5 
ES 


l» 
E6 
(21 
:J 
(11 
E9 
Q. 
E7 
l> 
ES 
(23) 
S 
El0 


C/) 
E9 
(221 
9 
Ell 
(') 
El0 
(211 
10 
~. 
Ell 
(201 
11 
E12 
nc: 
E12 
(19) 
12 
E13 
;+ 
E13 
(lSI 
13 
CIl 
(171 
E14 
E14 
14 


E15 
(16) 
15 
E15 


tThis svmbol is in accordance with ANSI/IEEE Std 91·1984 
and 


IEC Publicatin 617-12. 


Pin numbers shown are for OW or NT packages. 
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SN74AS250 


1·0F-16 
DATA GENERATORS/MULTIPLEXERS 


WITH 3·STATE OUTPUTS 


INPUT 
OUTPUT 


G 
A 
B 
C 
0 
Ei 
W 


L 
L 
L 
L 
L 
EO 
EO 


L 
H 
L 
L 
L 
El 
El 


L 
L 
H 
L 
L 
E2 
E2 


L 
H 
H 
L 
L 
E3 
E3 


L 
L 
L 
H 
L 
E4 
E4 


L 
H 
L 
H 
L 
E5 
E5 


L 
L 
H 
H 
L 
E6 
E6 


L 
H 
H 
H 
L 
E7 
E7 


L 
L 
L 
L 
H 
E8 
E8 


L 
H 
L 
L 
H 
E9 
E9 


L 
L 
H 
L 
H 
E10 
El0 


L 
H 
H 
L 
H 
Ell 
Ell 


L 
L 
L 
H 
H 
E12 
E12 


L 
H 
L 
H 
H 
E13 
E13 


L 
L 
H 
H 
H 
E14 
E14 


L 
H 
H 
H 
H 
E15 
E15 


H 
X 
X 
X 
X 
X 
Z 


Supply voltage. Vee ... 
Input voltage 
. 


Operating free-air temperature 
range . . . . . . . . . . . . . 
. 
. 
Storage temperature 
range. 
. 
. 


7V 
7V 
ooe to 700e 
-65°e 
to 1500e 


MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


IOH 
High~reveloutput current 
15 
mA 


IOL 
low-level 
output 
current 
48 
mA 


TA 
Operating free-air temperature 
0 
70 
·c 
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~ 
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II 


SN74AS250 
1-0F-16 
DATA GENERATORS/MULTIPLEXERS 


WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
VCC ~ 4.5 V, 
II = -18 
mA 
-1.2 
V 


VCC ~ 4.5 V to 5,5 V, 
10H ~ 
-2 
mA 
VCC-2 


VOH 
V 


VCC - 
4.5 V, 
10H - 
-15 
mA 
2.4 
3.3 


VOL 
VCC - 
4.5 V, 
10L - 
48 mA 
0.35 
0.5 
V 


10ZH 
VCC - 
5.5 V, 
Vo 
- 
2.7 V 
50 
pA 


10ZL 
VCC = 5.5 v, 
Vo 
~ 0.4 V 
-50 
pA 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
pA 


IlL 
VCC - 
5.5 V, 
VI - 
0.4 V 
-0.5 
mA 


lot 
VCC = 5.5 V, 
Vo 
~ 2.25 V 
-30 
- 112 
mA 


I Outputs 
high 
26 
42 


ICC 
Vcc 
= 5.5 V 
I Outputs low 
31 
50 
mA 


I Outputs 
disabled 
30 
48 
:x>r- 
C/) 


D) 
t All typical values are at VCC = 5 V, TA = 25°C. 


::J 
t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 
0. 
:x> 
switching characteristics (see Note 1) 


C/) 
(") 


~" 
(') 
C 
;:;'"o 


Vcc 
- 
4.5 V to 5.5 V, 


CL - 
50 pF, 


FROM 
TO 
Rl 
- 
500 n, 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
R2 - 
500 n, 


TA - ooe to 700e 


MIN 
TYP 
MAX 


tpLH 
- 
3 
8 
DATA 
W 
ns 


tpHL 
2 
6 


tpLH 
SELECT 
W 


4 
13 
ns 
tpHL 
4 
10 


tpZH 
G 
W 
2 
7 


tpZL 
4 
20 
ns 


tpHZ 
G 
- 
2 
6 
W 
ns 


tpLZ 
2 
6 


tAli typical values are at VCC = 5 V. TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms 
are shown in Section 1. 
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SN54ALS251. 
SN54AS251. 
SN74ALS251. 
SN74AS251 
1·OF·8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 


• 
Three-State 
Versions of 'AlS15l 
and 'AS151 


• 
Three-State 
Outputs 
Interface 
Directly 
with 
System Bus 


• 
Perforlns Parallel-to-Serial 
Conversion 


• 
Complementary 
Outputs 
Provide True and 
Inverted Data 


• 
Package Options Include Plastic "Small 
Outline" 


Packages. Ceramic Chip Carriers. and Standard 
Plastic and Ceramic 300-mil 
DIPs 


These 
data selectors/multiplexers 
contain 
full binary 
decoding 
to 
select 
one~of~eight 
data 
sources 
and feature 
strobe-controlled 


complementary 
three-state 
outputs. 


The three-state 
outputs 
can interface 
with 
and drive 
data lines 


of bus·organized 
systems. 
With 
all but one of the common 
outputs 
disabled 
(at a high-impedance 
statel, 
the 
low-impedance 
of the 


signal 
enabled 
output 
will 
drive the bus line to a high or low 
logic 


level. 
Both outputs 
are controlled 
by the strobe 
1(3). The outputs 
are disabled 
when (3 is high. 


The 
SN54ALS251 
and 
SN54AS251 
are 
characterized 
for 
operation 
over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The SN74ALS251 
and SN74AS251 
are characterized 
for 


operation 
from OOC to 700e. 


INPUTS 
OUTPUTS 


SELECT 
STROBE 


G 
y 
w 
C 
B 
A 


X 
X 
X 
H 
Z 
Z 


L 
L 
L 
L 
DO 
00 


L 
L 
H 
L 
01 
D1 


L 
H 
L 
L 
02 
52 


L 
H 
H 
L 
03 
53 


H 
L 
L 
L 
04 
54 


H 
L 
H 
L 
05 
Os 


H 
H 
L 
L 
06 
Os 


H 
H 
H 
L 
07 
OJ 


SN54ALS251, 
SN54AS251 
... 
J PACKAGE 
SN74ALS251, SN74AS251 ... 
0 ORN PACKAGE 


(TOP VIEW) 


D3 
D2 
Dl 
DO 


Y 
W 
G 
GND 


t This 
symbol 
IS 
In 
accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 


lEe PublicatIon 
617-12. 


Pm numbers 
shown 
are for D. J, and N packages. 


1 U16 


2 
15 
3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


U 
N 
C'l U 
U ••. 


0 
0 Z>O 


1 2019 


Dl 
4 
18 
D5 


DO 
5 
17 
D6 


NC 
6 
16 
NC 


Y 
7 
15 
D7 
W 
8 
14 
A 


9 10 111213 


Il:l 0 
U U Cll 
ZZ 
l:l 


NC - 
No internal 
connection. 


(5) 
V 


(6) 
w 
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1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


II 


DATA 
{ 
A 
SELECT 
B 
(BINARY) 
C 


Supply voltage, Vee 
. 
. 


Input voltage . 
. 
. 


Voltage appliedto adisabled 3-state output 
. 


Operating free-air temperature range: SN54ALS251, SN54AS251 
SN74ALS251,SN74AS251 


. 
7 V 


. . 7 V 
. 
5.5V 
- 55°C to 125°C 
.. ooe to 70°C 
- 65°C to 150°C 


TEXAS ." 
INSTRUMENTS 


SN54ALS251. 
SN74ALS251 
1·0F·8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 


SN54AlS251 
SN74AlS251 
UNIT 


MIN 
NOM 
MAX 
MIN 
'NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
Hiah-Ievel inout valtaoe 
2 
2 
V 


Vil 
Low·level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


IOl 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
DC 


PARAMETER 
SN54AlS251 
SN74AlS251 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


VCC - 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
VCC-2 
VCC-2 


VOH 
VCC - 
4.5 V. 
10H - 
- 1 mA 
2.4 
3.3 
V 


VCC - 
4.5 V. 
10H - 
-2.6 
mA 
2.4 
3.2 


VCC ~ 4.5 v. 
10L ~ 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 
VCC 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 


10ZH 
VCC - 
5.5 v. 
Vo 
- 
2.7 V 
20 
20 
pA 


10ZL 
VCC - 
5.5 V. 
VI - 
0.4 V 
-20 
-20 
pA 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI~2.7V 
20 
20 
pA 


III 
VCC - 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10* 
VCC - 
5.5 V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 
I Enabled 
VCC ~ 5.5 V. 
Inputs at Gnd. 
7 
10 
7 
10 
Ice I Disabled 
mA 


VCC ~ 5.5 V. 
Inputs at 4.5 V 
9.4 
14 
9.4 
14 


tAU typical 
values 
are at VCC = 
5 V, TA = 
25°C. 


tThe 
output 
conditions 
have been chosen to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S. 


PRODUCTION DATA documents 
contain 
inform'lion 
current 
IS of publication 
dlte. Products 
conform 


to specifications 
per the terms of Tex.ls Instruments 
standard 
warranty. 
Production 
processing 
does not 
necessarily 
include 
tBsting 
of all parameters. 
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1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 


» 
r- 
en 
Q)~ 
Co 
» 
en 
(") 


~o 
(') 
C 
NOTE 1: Load circuit 
and voltage 
waveforms 
are shown 
in Section'. 
;:;'0 
en 


Vcc 
- 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
R1 = 5000. 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
R2 ~ 5000. 


TA 
= MIN to MAX 


SN54ALS251 
SN74ALS251 


MIN 
MAX 
MIN 
MAX 


tpLH 
A, B or C 
y 
1 
21 
5 
18 


tpHL 
8 
34 
8 
24 
ns 


tpLH 
A. 8 or C 
8 
38 
8 
24 
W 
ns 


tpHL 
7 
26 
7 
23 


tpLH 
Any D 
2 
15 
2 
10 
Y 
ns 


tpHL 
3 
23 
3 
15 


tPLH 
Any D 
W 
3 
25 
3 
15 
ns 


tpHL 
3 
20 
3 
15 


tpZH 
G 


3 
21 
3 
15 


Y 
ns 


tpZL 
3 
19 
3 
15 


tpZH 
G 
W 
3 
21 
3 
15 
ns 


tpZL 
3 
19 
3 
15 


tpHZ 
G 
2 
12 
2 
10 
Y 
ns 


tpLZ 
1 
18 
1 
10 


tpHZ 
G 
W 
2 
12 
2 
10 
ns 


tpLZ 
1 
18 
1 
10 


PRODUCTION 
DATA documents 
contain 
information 


curr.nt 
.1 of publicltion 
date. Products 
conform 


to speciftcltions 
per the terms of T••• s Instruments 
standard warranty. 
Production processing does not 
necesurily 
include tlSting of ,II par.met.fs. 
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1·0F·8 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


SN54AS251 
SN74AS251 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-12 
-15 
mA 


IOL 
Low-level output current 
32 
48 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


SN54AS251 
SN74AS251 
PARAMETER 
TEST CONDITIONS 
Typl 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V. 
10H - 
-2 
mA 
vCC-2 
VCC-2 


VOH 
VCC = 4.5 V. 
10H - 
-12 
mA 
2.4 
3.2 
V 


VCC - 
4.5 V. 
10H - 
-15 
mA 
2.4 
3.3 


Vce 
- 
4.5 V. 
10L - 
32 mA 
0.25 
0.5 
VOL 
V 
Vee 
- 
4.5 V. 
10L - 
48 mA 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 V. 
Vo 
- 
2.7 V 
50 
50 
pA 


10ZL 
Vec 
- 
5.5 V. 
VI - 
0.4 V 
-50 
-50 
pA 


A. 8. e 
0.2 
0.2 
II 
Vee ~5.5 V. 
VI =7V 
mA 
All other 
0.1 
0.1 


A. B. e 
40 
40 
IIH 
Vee ~5.5 V. 
VI ~ 2.7 V 
pA 
All other 
20 
20 


A. B. e 
-0.6 
-0.6 
IlL 
Vee ~5.5 V. 
VI ~ 0.4 V 
mA 
All other 
-0.3 
-0.3 


101 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vce 
- 
5.5 V. 
28 
28 
mA 


tAli 
typical 
values are at VCC 
"" 5 V. TA 
;; 25°C. 


tThe 
output 
conditions 
have been chosen to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current. 
lOS- 


PRODUCT 
PREVIEW documents 
contain 
information 


on products in the formative or design phlS8 of 
development. 
Characteristic 
data 
and 
other 
~:::;~::~~~Sri~~t 
dt~S~\~~::I:r 
~~:::~ti~~~~::;: 


products without notice. 
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1-0F-8 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 
PRODUCT 
PREVIEW 


» 
r- 
(J) 
l»;:, 
Q. 
» 
(J)n 
::;;'n 
r:: 
tAli 
typical 
values 
are at VCC 
== 
5 V, TA 
"" 25°C. 


::;.- 
NOTE 1. Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


1II 


Vee 
- 
4.5 V to 5.5 V. 


eL ~ 50 pF. 


Rl 
~ 500 n. 


FROM 
TO 
R2 ~ 500 n, 


PARAMETER 
UNIT 
(INPUT! 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54AS251 
SN74AS251 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


tPLH 
A, B,or C 
5 
5 
Y 
ns 


tpHL 
5 
5 


tPLH 
A, B, or e 
w 
4.5 
4.5 
ns 


IpHL 
4.5 
4.5 


IpLH 
Any D 
Y 
3 
3 
ns 


IpHL 
4 
4 


IpLH 
Any D 
3 
3 


W 
ns 


IpHL 
2.5 
2.5 


Ip2H 
IT 
y 
5 
5 


IPZL 
6 
6 
ns 


IPZH 
IT 
W 
5 
5 


IpZL 
6 
6 


ns 


IpHZ 
IT 
y 
3 
3 


IpLZ 
4 
4 
ns 


IpHZ 
IT 
W 
3 
3 


tpLZ 
4 
4 
ns 


PRODUCT PREVIEW documents 
cantlin inform.tion 
on productl 
in the form.tive 
or design phlS8 of 
development. 
Cheflcteristic 
dltl 
end 
other 
=~~:~h~'ri~:t 
~~~\n.~::I:·r 
~~:::~~~~~~:::: 
products without notice. 
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SN54AS253, 
SN74ALS253. 
SN74AS253 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


• 
Three-State 
Versions of 'ALS153 
and 'AS153 


• 
Permits Multiplexing 
from N Lines to 1 Line 


• 
Performs Parallel-to-Serial 
Conversion 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


description 


Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND- 


OR gates. Separate 
output 
control 
inputs 
are provided 
for each of 


the two 
four-line 
sections. 


The three·state outputs can interface with and drive data lines of 


bus-organized 
systems. 
With 
all but one of the common 
outputs 
disabled lat a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe IGI. The output is disabled 


when 
its strobe 
is high. 


The 
SN54ALS253 
and 
SN54AS253 
are characterized 
for 


operation 
over the full 
military 
temperature 
range of - 
55°C 
to 


t25°C. 
The SN74ALS253 
and SN74AS253 
are characterized 


for operation 
from a °C to 70°C. 


SELECT 
OUTPUT 
OUTPUT 
INPUTS 
DATA 
INPUTS 
CONTROl 
B 
A 
co 
Cl 
C2 
C3 
G 
V 


x 
x 
x 
x 
x 
X 
H 
Z 
L 
L 
L 
X 
x 
X 
L 
L 
L 
L 
H 
X 
X 
X 
L 
H 
L 
H 
X 
L 
X 
X 
L 
L 


L 
H 
X 
H 
X 
X 
L 
H 


H 
L 
X 
X 
L 
X 
L 
L 


H 
L 
X 
X 
H 
X 
L 
H 


H 
H 
X 
X 
X 
L 
L 
L 


H 
H 
X 
X 
X 
H 
L 
H 


SN54ALS253. 
SN54AS253 
... 
J PACKAGE 
SN74ALS253. 
SN74AS253 
... 
0 OR N PACKAGE 


(TOP VIEW) 


tG 
B 


tC3 


tC2 
lCt 
lCa 
tV 
GND 


1 U16 


2 
15 


3 
14 


4 
13 


12 


11 


10 


9 


u 
10 U 
U/O 
!Xl 
Z>N 


3 
2 
I 20 1~ 


tC3 
4 
18 
A 


tC2 
5 
17 
2C3 


NC 
6 
16 
NC 


tCt 
7 
15 
2C2 


tca 
8 
14 
2Ct 


9 
10 11 1213 


>- OU>- 
0 
Z ZN 
U 
0 
N 


10 
III 


lCo 
16/ 


15/ 
? 
(71 
IV 
lCl 
14/ 
lC2 
(31 
lC3 
2~ 
Is 


2CO 10) 


2Cl 
11) 
19/ 
2V 
(121 


~~~ (131 


t This symbol 
is in accordance 
with 
ANSI/lEEE 
Std 91-1984 
and 
lEe Publication 
617-12. 


Pin numbers 
shown 
are for 0, J. and N packages. 


PRODUCTION DATAdocuments 
contain information 
current 
as of publication 
dlte. 
Products 
conform 


to specifications 
per the terms of Texas Instruments 


stlndard 
wlrrlnty. 
Production 
processing 
does not 
necessarily 
include 
testin!] 
of III parameters. 
TEXAS 
• 
INSTRUMENTS 


II 


SN54ALS253. 
SN54AS253. 
SN74ALS253. 
SN74AS253 


DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


151 


OUTPUT 
II 


OATA 
1 
lY 


» 
,... 
en 
III 
121 
;:, 
B 
C. 
» 
SElECT 


en 
1141 
("') 
A 


~" 
(") 
c: 
;::;'" 
l/I 
1111 


OATA 
2 
OUTPUT 
1121 
2Y 


Supply 
voltage, 
VCC 
..........................•. 
. 
. 


Input voltage 
. 
. . . . . . . . . . . . . . . . . . . . . . 
. ............•.. 


Voltage 
applied 
to a disabled 
3-state 
output 
, 
, . 


Operating 
free-air 
temperature 
range: SN54ALS253. 
SN54AS253 


SN74ALS253,SN74AS253 
, 


..7 
V 


.. 
... 
7V 


. . 5.5 V 


-55°Cto 
125°C 


..... 
0 °c to 70°C 


- 65°C 
to 1 50°C 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS253, 
SN74ALS253 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


SN54ALS253 
SN74ALS253 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
1 
2.6 
mA 


10L 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


SN54ALS253 
SN74ALS253 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.5 
-1.5 
V 


Vee 
- 
4.5 V to 5.5 V. 
10H - 
0.4 mA 
VCC -2 
VCC-2 


VOH 
Vee 
- 
4.5 V. 
'OH - 
1 mA 
2.4 
3.3 
V 


Vee 
~ 4.5 V. 
'OH ~ -2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 


10lH 
Vee 
- 
5.5 V. 
Vo 
- 
2.7 V 
20 
20 
"A 
lOll 
Vee 
- 
5.5 V. 
Vo 
- 
0.4 V 
20 
20 
"A 
II 
Vee 
~ 5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 
IlL 
Vee 
= 5.5 V. 
VI - 
0.4 V 
0.1 
0.1 
mA 


lOt 
Vee 
~ 5.5 V. 
Vo 
= 2.25 V 
-30 
- 112 
-30 
-112 
mA 


I Outputs 
enabled 
6.5 
12 
6.5 
12 


Ice 
Vee 
= 5.5 V 
I Outputs disabled 
mA 
7.5 
14 
7.5 
14 


tAt! typical 
values 
are 
at VCC 
:: 
5 V, TA 
= 
25°C. 


tThe 
output 
conditions 
have been chosen to produce 
a current 
that 
closely 
approximates 
one half of the true short-Circuit 
output 
current, 
10S. 


Vcc 
- 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


TO 
Rt 
~ 500 n. 
FROM 
PARAMETER 
R2 = 500 n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54ALS253 
SN74ALS253 


MIN 
MAX 
MIN 
MAX 


'pLH 
5 
30 
5 
21 
A or B 
Any 
Y 
ns 
'pHL 
5 
27 
5 
21 


tpLH 
2 
15 
2 
10 
Data (Any el 
Any Y 
3 
18 
3 
14 
ns 
tpHL 


tpZH 
G 
3 
20 
3 
14 
Any 
Y 


19 
ns 
tpZL 
2 
4 
16 


tPHZ 
G 
2 
12 
2 
10 
Any 
Y 
ns 


tPLl 
2 
18 
2 
14 


TEXAS ." 
INSTRUMENTS 


SN54AS253. 
SN74AS253 
DUAL 1·DF-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


SN54AS253 
SN74AS253 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low-level output current 
32 
48 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
DC 


SN54AS253 
SN74AS253 


PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V, 
IOH - 
-2 
mA 
VCC~2 
VCC -2 


VOH 
VCC 
4.5 V, 
IOH 
12 mA 
2.4 
3.2 
V 


VCC - 
4.5 V, 
IOH - 
15 mA 
2.4 
3.2 


VCC ~ 4.5 V, 
IOL - 
32 mA 
0.25 
0.5 
VOL 
V 


Vce 
- 
4.5 V, 
10L - 
48 mA 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 V, 
Va 
- 
2.7 V 
50 
50 
pA 


10ZL 
Vee 
- 
5.5 V, 
Va 
- 
0.4 V 
50 
50 
pA 


A, 8 
0.2 
0.2 


II 
Vee 
= 5.5 V, 
VI =7V 
mA 
All others 
0.1 
0.1 


A, 8 
40 
40 
IIH 
Vee ~5.5 V, 
VI ~ 2.7 V 
pA 


All others 
20 
20 


A, 8 
-1 
-1 
IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
mA 


All others 
-0.5 
-0.5 


lOt 
Vee 
~ 5.5 V, 
Va 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs high 
18 
29 
18 
29 


Ice 
Vee 
~ 5.5 V 
I Outputs 
low 
20 
32 
20 
32 
mA 


I Outputs disabled 
21 
33 
21 
33 


tAli 
tvpical 
values 
are at VCC 
= 
5 V, TA 
= 
25°C. 


1The output 
condItions 
have been chosen to produce 
a current 
that 
closely approxImates 
one half 01 the true short-CirCUit output 
current, 105 


Vcc 
- 
4.5 V to 5.5 V, 


CL ~ 50 pF, 


FROM 
TO 
R1 = 500 n, 


PARAMETER 
R2 = 500 n, 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54AS253 
SN74AS253 


MIN 
MAX 
MIN 
MAX 


tpLH 
4 
14.5 
4 
13.5 
A or B 
Y 
ns 


tpHL 
4 
12 
4 
11.5 


tPLH 
3 
8.5 
3 
7.5 
Oat. (Any el 
y 
ns 


tpHL 
3 
8.5 
3 
8 


tpZH 
G 
4 
13 
4 
12.5 
Any Y 
ns 


tpZL 
4 
12 
4 
11.5 


tPHZ 
G 
2 
6.5 
2 
6 


tPLZ 
Any 
Y 
2 
8 
2 
7 


ns 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS257, 
SN54ALS258, 
SN54AS257, 
SN54AS258 
SN74ALS257, 
SN74ALS258, 
SN74AS257, 
SN74AS258 
OUADRUPLE 
1 OF 2 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


02661. 
APRIL 
1982 
- 
REVISED 
MAY 
1986 


• 
Three-State 
Outputs 
Interface 
Directly 
with 
System 
Bus 


• 
Provides 
Bus Interface 
from 
Multiple 
Sources in High-Performance 
Systems 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices are designed to multiplex 
signals 
from four-bit 
data sources to four-output 
data 


lines 
in bus-organized 
systems. 
The 
3-state 
outputs 
will 
not load the data lines when 
the 


output 
control 
pin IG) is at a high-logic 
level. 


The SN54' 
family is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74' 
family 
is 
characterized 
for operation 
from OOC to 70°C. 


'A 


121 
., 


(4) 
IV 
131 
, 
V 


'8 
2A 
IS) 
171 


6) 
2V 


28 


3A 
1111 
191 
(101 
3V 


38 


4A 
1141 


(13) 
(121 
4V 


48 


38 


4A 


48 


t These symbols are in accordance with ANSlflEEE Std 91·1984 
and 
lEe 
Publication 
617-12. 


Pin numbers shown are for D. J. and N packages. 


SN54ALS', 
SN54AS' 
... 
J PACKAGE 
SN74ALS', 
SN74AS' 
... 
0 OR N PACKAGE 


(TOP VIEW) 


A/8 
,-U'6 
VCC 
1A 
2 
15 
G 


18 
3 
14 
4A 


1Y 
4 
13 
48 


2A 
5 
12 
4Y 


28 
6 
11 
3A 


2Y 
7 
10 
38 


GND 
8 
9 
3Y 


~I~ 
u 
u u 
Z 
>1<.:) 


3 
2 
1 2019 


18 
4 
18 
4A 


'Y 
5 
17 
48 


NC 
6 
16 
NC 


2A 
7 
15 
4Y 


28 
8 
14 [ 
3A 


10111213 


>- 0 U>-m 
N 
Z 
ZMM 


<.:) 


INPUTS 
OUTPUT 
Y 


OUTPUT 


CONTROL 
SElECT ~ 
'ALS257 
'ALS258 


G 
A/B 
A 
8 
'AS257 
'AS258 


H 
x 
X 
X 
Z 
Z 


L 
L 
L 
X 
L 
H 


L 
L 
H 
X 
H 
L 


L 
H 
X 
L 
L 
H 


L 
H 
X 
H 
H 
L 


PRODUCTION DATA documents 
cont.in 
inform.tion 


currlnt 
IS of public'lion 
date. Products 
conform 


to specifications 
per the terms of Tells 
Instruments 
stlndard 
WIHanty. Production processing 
does not 


necessarily include testing of all parameters. 


TEXAS "!} 
INSTRUMENTS 


II 


SN54ALS257. 
SN54ALS258. 
SN54AS257, 
SN54AS258 
SN74ALS257, 
SN74ALS258, 
SN74AS257. 
SN74AS258 
QUADRUPLE 
1 OF 2 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. 
Vcc 
. . . . . . . . . . 
. . . . . . . . . . . . . . . . . . 
7 V 


Input voltage 
. . . . . . . . . . . . . . . . . . 
. . . . . . . . . . 
7 V 
Voltage applied to a disabled 3-state 
output. 
. . . . . . . . . . . 
. . . . . . . . . . . . . . . .. 
5.5 V 


Operating free-air temperature 
range: SN54ALS·. SN54AS' 
.. 
-55°C 
to 125°C 


SN74ALS·. SN74AS·. 
. . .. .. . . . . . . . . 
ooC to 70°C 
Storage temperature 
range 
. . . . . . . . . . . . . . . . 
- 65°C 
to 150°C 


TEXAS -I!} 
INSTRUMENTS 


SN54ALS257, 
SN54ALS258, 
SN74AS257, 
SN74AS258 


QUADRUPLE 1 OF 2 DATA SELECTORS/MUL TIPLEXERS WITH 3-STATE 
OUTPUTS 


SN54AlS257 
SN74AlS257 


SN54AlS258 
SN74AlS258 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-Ievet 
input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
- 1 
2.6 
mA 


10l 
Low-level 
output current 
12 
24 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise II 


noted) 


SN54AlS257 
SN74AlS257 


SN54AlS258 
SN74AlS258 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
- 1.5 
- 1.5 
V 


Vee 
- 
4.5Vto5.5V, 
10H - 
-0.4 
mA 
VCC- 2 
VCC- 2 


VOH 
Vee 
- 
4.5 V, 
10H - 
1 mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V, 
10H = 
-2.6 
mA 
2.4 
3.2 


Vee 
= 4.5 V, 
IOl 
= 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 V, 
IOl 
- 
24 mA 
0.35 
0.5 


10ZH 
Vec 
- 
5.5 V, 
Vo 
- 
2.7 V 
20 
20 
"A 
10Zl 
Vec 
- 
5.5 V, 
Vo 
- 
0.4 V 
20 
20 
"A 
II 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 
III 
Vec 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


lot 
Vee 
= 5.5 V, 
Vo 
= 2.25 V 
-30 
- 112 
-30 
- 112 
mA 


Outputs 
high 
3 
6 
3 
6 


'AlS257 
Vee 
= 5.5 V 
Outputs 
low 
8 
12 
8 
12 


Outputs 
disabled 
9 
14 
9 
14 
Ice 
mA 
Outputs 
high 
2.5 
4 
2.5 
4 


'AlS258 
Vee 
= 5.5 V 
Outputs 
low 
7 
11 
7 
11 


Outputs disabled 
8 
13 
8 
13 


tAil typical values are at VCC = 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, lOS- 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS257, 
SN54ALS258, 
SN74ALS257, 
SN74ALS258 


QUADRUPLE 1 OF 2 DATA SELECTORS/MUL TIPLEXERS WITH 3-STATE 
OUTPUTS 


Vcc 
- 
4.5 V 10 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 - 
500 n. 


TA - 
MIN 10 MAX 


SN54AlS257 
SN74AlS257 


MIN 
MAX 
MIN 
MAX 


'plH 
2 
12 
2 
10 
A or 8 
Any Y 
ns 


'pHL 
2 
14 
2 
12 


'pLH 
AIB 


7 
21 
7 
18 


Any Y 
ns 


'pHL 
6 
25 
6 
22 


'PZH 
G 
4 
20 
4 
16 


Any 
Y 
ns 


'PZl 
5 
22 
5 
18 


'pHZ 
G 
2 
12 
2 
10 
Any 
Y 
ns 


'plZ 
4 
35 
4 
15 
~r- 
en 
Cl)::J 
.ALS258 
switching 
characteristics 
(see Note 1) 


Q. 
~enn 
::;;"oc;:+ 
Ul 


Vcc 
- 
4.5 V 10 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 - 
500 n. 


TA - 
MIN to MAX 


SN54AlS258 
SN74AlS258 


MIN 
MAX 
MIN 
MAX 


tplH 
1 
12 
2 
8 


A or B 
Any Y 
ns 


'pHl 
2 
9 
2 
7 


'PlH 
8 
23 
8 
20 
AIB 
Any 
Y 
ns 


lpHl 
5 
28 
5 
25 


lPZH 
G 
5 
20 
5 
18 


Any 
Y 
ns 


'PZL 
5 
21 
5 
18 


'pHZ 
G 
2 
12 
2 
10 


Any Y 
ns 


lplZ 
5 
37 
5 
18 


TEXAS ~ 
INSTRUMENlS 


SN54AS257, SN54AS258, SN74AS257, SN74AS258 


QUADRUPLE1 OF 2 DATA SELECTORS/MULTIPLEXERSWITH 3-STATE OUTPUTS 


SN54AS257 
SN74AS257 


SN54AS258 
SN74AS258 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output 
current 
-12 
-15 
mA 


IOL 
Low-level output 
current 
32 
48 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


SN54AS257 
SN74AS257 


TEST CONDITIONS 


SN54AS258 
SN74AS258 


PARAMETER 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
IOH - 
-2 
mA 
VCC-2 
VCC -2 


VOH 
Vee 
~ 4.5 V, 
IOH ~ 
-12 
mA 
2.4 
3.3 
V 


Vee 
~ 4.5 V, 
IOH ~ 
-15 
mA 
2.4 
3.2 


Vee 
~ 4.5 V, 
IOL ~ 32 mA 
0.25 
0.5 


VOL 
V 


Vee 
~ 4.5 V, 
IOL ~ 48 mA 
0.35 
0.5 


IOZH 
Vee ~5.5 V, 
Vo 
~ 2.7V 
50 
50 
"A 


IOZL 
Vee ~5.5 V, 
Vo 
~ 0.4 V 
-50 
-50 
"A 
A, 
B or G 
0.1 
0.1 
mA 
II 
Vee ~5.5 V, 
VI ~7 V 
A/B 
0.2 
0.2 


A, B. or G 
5.5 V, 
20 
20 
IIH 
A/B 
Vee ~ 
VI ~2.7 V 
"A 
40 
40 


A, B, or IT 
-0.5 
-0.5 
IlL 
Vee ~5.5 V, 
VI ~ 0.4 V 
mA 
A/B 
-1 
-1 


IO~ 
Vee ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs 
high 
12.1 
19.7 
12.1 
19.7 


'AS257 
Vee 
~ 5.5 V 
Outputs low 
19 
30.6 
19 
30.6 


Outputs disabled 
19.7 
31.9 
19.7 
31.9 
Ice 
mA 
Outputs 
high 
6.4 
13.5 
B.4 
13.5 


'AS258 
Vee ~5.5 V 
Outputs 
low 
15.2 
24.6 
15.2 
24.6 


Outputs disabled 
15.5 
25.2 
15.5 
25.2 


tAil 
typical values are at VCC = 5 V, TA = 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


TEXAS '1!1 
INSTRUMENTS 


II 


SN54AS257, 
SN54AS258, 
SN74AS257, 
SN74AS258 


QUADRUPLE 1 OF 2 DATA SELECTORS/MUL TIPLEXERS WITH 3-STATE 
OUTPUTS 


Vcc 
~ 4.5 V 10 5.5 V. 


CL ~ 
50 pF. 


FROM 
TO 
R1 ~ 5000. 
PARAMETER 
UNIT 
I/NPUTI 
(OUTPUT) 
R2 ~ 5000. 


TA 
= MIN 10 MAX 


SN54AS257 
SN74AS257 


MIN 
MAX 
MIN 
MAX 


IpLH 
1 
6.5 
1 
5.5 
A or B 
Any Y 
ns 
IpHL 
1 
7 
1 
6 


IPLH 
A/8 
2 
12 
2 
11 
Any 
Y 
ns 
IpHL 
2 
10.5 
2 
10 


IpZH 
IT 
2 
8.5 
2 
7.5 
Any 
Y 
ns 


IPZL 
2 
10.5 
2 
9.5 


IpHZ 
G 
1.5 
8 
1.5 
6.5 


IpLZ 
Any 
Y 
2 
8 
2 
7 


ns 
» 
,... 
en 
Q) 
:J 
Q.» .AS258 
switching 
characteristics 
(see Note 1) 


enn 
::;"nc: 
;:;." 
en 


VCC = 4.5 V 10 5.5 V. 


CL ~ 
50 pF. 


FROM 
TO 
R1 ~ 5000. 
PARAMETER 
UNIT 
I/NPUT) 
(OUTPUT) 
R2 ~ 5000. 


TA ~ MIN 10 MAX 


SN54AS258 
SN74AS258 


MIN 
MAX 
MIN 
MAX 


IpLH 
1 
5.5 
1 
5 
A or B 
Any 
Y 
ns 


IpHL 
1 
5 
1 
4 


IPLH 
A/8 
2 
11 
2 
9.5 


IpHL 
Any Y 
2 
11 
2 
10 
ns 


IPZH 
G 
2 
8.5 
2 
8 


Any 
Y 
ns 


IpZL 
2 
11 
2 
10 


IpHZ 
G 


1.5 
7 
1.5 
6 


IpLZ 
Any Y 
2 
8.5 
2 
6.5 
ns 


TEXAS ~ 
INSTRUMENTS 


• 
8-Bit Paral'lel-Out Storage Register Performs 
Serial-to-Parallel 
Conversion 
with 
Storage 


• 
Asynchronous 
Parallel Clear 


• 
Active 
High Decoder 


• 
EnablelDisable 
Input Simplifies 
Expansion 


• 
Expandable for N-Bit Applications 


• 
Four Distinct 
Functional 
Modes 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 8-bit addressable latches are designed for 
general purpose storage applications 
in digital 


systems. 
Specific 
uses 
include 
working 
registers, serial-holding registers, and active-high 
decoders 
or 
demultiplexers. 
They 
are 
multifunctional 
devices capable of storing single- 


line data in eight addressable latches, and being 
a 1-of-8 decoder or demultiplexer 
with 
active- 
high outputs. 


Four distinct 
modes of operation are selectable 
by controlling 
the clear (CLRI and enable (<31 
inputs as enumerated in the function table. In the 
addressable-latch 
mode, 
data 
at the 
data-in 
terminal is written 
into the addressed latch. The 
addressed latch will follow 
the data input with 
all 
unaddressed 
latches 
remaining 
in 
their 
previous states. In the memory mode, all latches 
remain 
in 
their 
previous 
states 
and 
are 
unaffected 
by the data or address inputs. 
To 
eliminate 
the possibility 
of entering 
erroneous 
data in the latches, enable G should be held high 
(inactive 1while the address lines are changing. 
In the 1-of-8 decoding or demultiplexing 
mode, 
the addressed output will follow the level of the 
D input with 
all other outputs 
low. In the clear 
mode, all outputs are low and unaffected 
by the 
address and data inputs. 


The SN54ALS259 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74ALS259 
is 


characterized 
for operation from 0 °C to 70°C. 


SN54ALS259, 
SN14ALS259 
H-BIT ADDRESSABLE LATCHES 


SN54ALS259 
. 
J PACKAGE 
SN74ALS259 
... 
D OR N PACKAGE 


(TOP VIEW) 


1 U,6 


2 
15 


3 
14 


4 
13 


12 


11 


10 


9 


SO 
51 
52 
00 
01 
02 
03 
GND 


SN54ALS259 
. 
FK PACKAGE • 


(TOP VIEW) 


Ula: 
II) 
0 
U 
U-, 
~ 
(fl 
(fl Z>U 
"S 
1 2019 
(,,).. 


52 
4 
18 
G 
(3 
00 
5 
17 
D 
en 
NC 
6 
16 
NC 
~ 
0, 
7 
15 
07 


02 
8 
14 
06 


"0 
C 
9 
10 11 12 13 
IV 


M ClU 
••. 
<n 
en 
0 zz 00 
..J 
(:J 
~ 
NC- No internal connection 


FUNCTION TABLE 


OUTPUT OF 
EACH 
INPUTS 
ADDRESSED 
OTHER 
FUNCTION 
CLR 
G 
LATCH 
OUTPUT 


H 
L 
D 
QiO 
Addressable 
Latch 


H 
H 
QiO 
QiO 
Memory 


L 
L 
D 
L 
8-Line Demultiplexer 


L 
H 
L 
L 
Clear 


D '= the level at the data input. 
QiO =: the level of OJ (i 
:;:; 0, 1,. 
7, as appropriate) before the 


indicated steady-state 
input conditions 
were established. 


SELECT INPUTS 
LATCH 


S2 
S1 
SO 
ADDRESSED 


L 
L 
L 
0 


L 
L 
H 
, 


L 
H 
L 
2 


L 
H 
H 
3 


H 
L 
L 
4 


H 
L 
H 
5 


H 
H 
L 
6 
H 
H 
H 
7 


PRODUCTION 
DATA 
documents 
contain 
information 
current 
8S of 
publication 
date. 
:fOdT~~~:onlfno::r:ut~::::ifi:ta:~~~~ger 
~~~rt:~~~ 
Production 
processing 
does 
not 
necessariry 
include testing of all parameters. 
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INSTRUMENTS 


B 


SN54ALS259. 
SN74ALS259 


a-BIT ADDRESSABLE LATCHES 


50 111 


51 121 
52 131 
G (141 


0(13) 


ClR 
(151 


D}aM..£. 


2 
' 


G8 
29 


210 


141 00 


151 0' 


02 


171 03 


191 04 


1'0105 


11) 06 


(12) 07 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


Pin numbers shown are for D. J. and N packages. 


Supply voltage, Vee . 
Input voltage 
.. 
Operating free-air temperature 
range: SN54ALS259. 
SN74ALS259 


7V 
7V 
-55°C 
to 125°C 
ooe to 70°C 
-65°C 
to 150°C 


SN54ALS259 
SN74ALS259 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-0.4 
-0.4 
mA 


IOL 
Low-level 
output current 
4 
8 
mA 


Glow 
20 
15 
tw 
Pulse duration 
ns 


CLR low 
10 
10 


Setup time 


Data before Gt 
20 
15 


'su 
ns 
Address before Gt 
20 
15 


Data after Gt 
0 
0 
Ih 
Hold time 
ns 


Address after GT 
0 
0 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
DC 


TEXAS 
." 
INSTRUMENTS 


SN54ALS259. 
SN74ALS259 


8-BIT ADDRESSABLE lATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS259 
SN74ALS259 


PARAMETER 
TEST CONDITIONS 


TVP' 
TVP' 


UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vce 
- 
4.5 V, 
11- 
-18mA 
-1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
Vee - 2 
Vee 
2 
v 


Vee 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V, 
10L - 
8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
O. , 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee ~5.5 V, 
Vo 
~ 2.25 V 
-30 
- 112 
-30 
-112 
mA 


Ice 
Vce ~5.5 V 
14 
22 
14 
22 
mA 


t All typical values are at VCC = 5 V, TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
- 
5 v 
VCC - 
4.5 V to 5.5 V 


CL - 
50 pF 
CL - 
50 pF 


FROM 
TO 
RL-500n 
RL - 
500 n 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS259 
SN54ALS259 
SN74ALS259 


TVP 
MIN 
MAX 
MIN 
MAX 


'pHL 
Clear 
Any Q 
8 
2 
15 
2 
12 
ns 


'pLH 
10 
4 
22 
4 
19 
Data 
Any Q 
ns 
tpHL 
8 
2 
15 
2 
12 


tpLH 
15 
4 
26 
4 
22 
Address 
Any Q 
ns 


'pHL 
8 
2 
15 
2 
12 


tPLH 
13 
4 
22 
4 
20 
Enable 
Any 0 
ns 


'pHL 
8 
2 
16 
2 
13 


TEXAS ~ 
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II 


• 


PRODUCT 
PREVIEW 
SN54AS264, 
SN74AS264 
LDOK·AHEAD 
CARRY GENERATORS FOR COUNTERS 


• 
Performs 
Look-Ahead 
Carry Across 
n-Bit 
Counters 


• 
Accommodates 
Active-High 
or Active-Low 
Carry 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54AS264 
J PACKAGE 
SN74AS264 
D OR N PACKAGE 


(TOP VIEW) 


Al 
1 V16 
VCC 


81 
2 
15 
82 


AO 
3 
14 
A2 


80 
13 
CE 


A3 
12 
CO 


83 
11 
C1 


RC08 
7 
10 
RCOA 


GND 
8 
9 
C2 


• 
Improves 
Cascaded Counters 
System 
Performance 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 
SN54AS264 
... 
FK PACKAGE 


(TOP VIEW) 


U 


a; 
U 
U", 
<{ Z>al 


1 20'9 


AO 
4 
18 
A2 


80 
5 
17 
CE 


NC 
6 
16 
NC 


A3 
7 
15 
CO 


83 
J8 
14 
Cl 


1011 
12 13 


al 0 U '" 
<{ 
0 Z Z U 0 
U 
(:J 
U 
a: 
a: 


description 


This 
look-ahead 
generator 
was 
designed 


specifically 
to perform a carry-anticipate 
across 
any number 
of n-bit 
counters, thus 
increasing 
system clock frequency. 
A carry enable CE, and 
carry outputs 
RCOA and RCOB are provided for 
n-bit cascading. 


The counter can be used with either 
active-high- 


carry or active-low-carry 
counters. 
For active- 


high-carry counters, 
CE is active high, the A set 
of inputs and output 
RCOA are used, and the B 
set of inputs are connected 
to a low logic level. 


For active-low-carry 
counters, 
CE is active low, 


the B set of inputs and output RCOB are used, 
and the A set of inputs are connected 
to a high 
logic 
level. 
See Figures 1 and 
2 for 
typical 
applications. 


The SN54AS264 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74AS264 
is 


characterized 
for operation 
in the temperature 
range of OOC to 70°C. 


ACTIVE·HIGH·CARRY 
COUNTERS 


ICE is high. aU B inputs are lowl 


CO ~ AO 


C1 
~ AO • A1 


C2 
~ AO • A 1 • A2 


RCOA 
~ AO • A 1 • A2 
.A3 


ReDS is high 


ACTIVE-lOW·CARRY 
COUNTERS 


ICE is low. 
all A inputs 
are high) 


CO ~ 80 


C1 
= 80 
• 81 


C2 = 80 
• 81 
.82 


RCOA 
= 81 
• 82 
• 83 


RCOB 
~ BO • B1 • B2 • B3 


PRODUCT PREVIEW documents 
contain 
information 
on products 
in the 
formative 
or design 
phase 
of 
development. 
Characteristic 
data 
and 
other 
~::~;~::t;~~Sri::t 
dt~S~\na~::I~'r~~:~:~ti~~~~:;~: 


products without notice. 
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SN54AS264. 
SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 


INPUTS 
OUTPUT 


AO 
BO 
CE 
CO 


H 
H 
X 
H 


H 
X 
H 
H 


L 
X 
X 
L 


X 
L 
L 
L 


INPUTS 
OUTPUT 


A1 
AO 
B1 
BO 
CE 
C1 


H 
X 
H 
X 
X 
H 


H 
H 
X 
H 
X 
H 


H 
H 
X 
X 
H 
H 


L 
X 
X 
X 
X 
L 


X 
L 
L 
X 
X 
L 


X 
X 
L 
L 
L 
L 


INPUTS 
OUTPUT 


A2 
A1 
AO 
B2 
B1 
BO 
CE 
C2 


H 
X 
X 
H 
X 
X 
X 
H 


H 
H 
X 
X 
H 
X 
X 
H 


H 
H 
H 
X 
X 
H 
X 
H 


H 
H 
H 
X 
X 
X 
H 
H 


L 
X 
X 
X 
X 
X 
X 
L 


X 
L 
X 
L 
X 
X 
X 
L 


X 
X 
L 
L 
L 
X 
X 
L 


X 
X 
X 
L 
L 
L 
L 
L 


INPUTS 
OUTPUT 


A3 
A2 
A1 
AO 
B3 
B2 
B1 
CE 
RCOA 


H 
X 
X 
X 
H 
X 
X 
X 
H 


H 
H 
X 
X 
X 
H 
X 
X 
H 


H 
H 
H 
X 
X 
X 
H 
X 
H 


H 
H 
H 
H 
X 
X 
X 
H 
H 


L 
X 
X 
X 
X 
X 
X 
X 
L 


X 
L 
X 
X 
L 
X 
X 
X 
L 


X 
X 
L 
X 
L 
L 
X 
X 
L 


X 
X 
X 
L 
L 
L 
L 
X 
L 


X 
X 
X 
X 
L 
L 
L 
L 
L 


INPUTS 
OUTPUT 


B3 
B2 
B1 
BO 
CE 
RCOB 


H 
X 
X 
X 
X 
H 


X 
H 
X 
X 
X 
H 


X 
X 
H 
X 
X 
H 


X 
X 
X 
H 
X 
H 


X 
X 
X 
X 
H 
H 


L 
L 
L 
L 
L 
L 


logic symbols t 


ACTIVE-HIGH 
INPUTS 


[CLA FOR CTRS) 


1,3 
;.1 
(12) 
CE (131 
21 
2,3 
CO 


BO (41 
22 
1,3,5 
;.1 
(111 


(3) 
2,3,5 
C1 
AO 
G3 
4,5 


(2) 
24 
1,3,5,7 
;.1 
B1 
2,3,5,7 
(9) 


A1 
(1) 
G5 
4,5,7 
C2 


(15) 
6,7 


B2 
26 
;.1 
1,3,5,7,9 


A2 
(14) 
G7 
4,5,7,9 
(101 
6,7,9 
RCOA 


B3 
(6) 
28 
8,9 


(5) 
G9 
1 
;.1 
A3 
2 
(7) 
4 
RCOB 


6 


8 


ACTIVE-LOW 
INPUTS 


[CLA FOR CTRS) 


7 


5,6 
3,4,6 
1,2,4,6 


9 


7,8 
5,6,8 


3,4,6,8 


1,4,6,8 


f These 
symbols 
are in accordance 
with 
AN$IIIEEE 
Std 
91-1984 
and 


lEe Publication 
617-12, 


Pin numbers 
shown 
are for 
D, J, and N packages. 
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SN54AS264. 
SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 


B3 (6) 
A3 
(51 


B2 1151 
A2 (14 


Bl 
(21 
Al (1) 


(41 
BO (31 
AO 


absolute maximum ratings over free-air temperature (unless otherwise noted) 


Supply voltage. VCC . . . . . . 
7 V 
Input voltage 
... 
. . . . . . . . . . . . . . . . . . . . . 
7 V 


Operating free-air temperature 
range: 
SN54AS264 
. . . . . . . . . . . . . . . . .. 
- 55°C to 125°C 


SN74AS264 
ooC to 70°C 


Storage temperature 
range 
. . . . . . . . . . . • . . . . . . . 
- 65°C to 150°C 


SN54AS264 
SN74AS264 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
-2 
mA 


10L 
low· level output 
current 
20 
20 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·c 


TEXAS • 
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SN54AS264, 
SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 


electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


SN54AS264 
SN74AS264 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
-18mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 V to 5.5 V, 
10H - 
-2 
mA 
VCC -2 
VCC -2 
V 


VOL 
VCC - 
4.5 V, 
10L - 
20 mA 
0.3 
0.5 
0.3 
0.5 
V 


CE 
500 
500 
AO,A2 
700 
700 


Al 
800 
800 
II 
A3, 80, 81 
VCC = 5.5 V, 
VI = 7 V 
"A 
400 
400 


82 
300 
300 


83 
200 
200 


CE 
100 
100 


AO,A2 
140 
140 


Al 
160 
160 


IIH 
A3, 80, 81 
VCC = 5.5 V, 
VI = 2.7 V 
"A 
80 
80 


82 
60 
60 


83 
40 
40 


CE 
2.5 
2.5 


AO 
-3.5 
-3.5 


Al, 
A2 
-4 
-4 


IlL 
A3, 80, 81 
VCC = 5.5 V, 
VI = 0.4 V 
mA 
-2 
-2 


82 
1 
-1 


83 
-1.5 
-1.5 


10' 
VCC = 5.5 V 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
26 
26 


ICCL 
VCC = 5.5 V 
mA 
28 
28 


VCC = 4.5 V to 5.5 V, 


CL = 50 pF, 


FROM 
TO 
RL = 50O, 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
TA = MIN to MAX 


SN54AS264 
SN74AS264 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


tpLH 
CE 
CO,Cl,C2 
6 
6 


tPHL 
5 
5 
ns 


tpLH 
An or Bn 
5 
5 
CO,Cl,C2 
ns 


tpHL 
5 
5 


tpLH 
An, 
Bn, or CE 
RCOA 
5 
5 


tPHL 
5 
5 
ns 


tPLH 
Sn or CE 
RC08 
5 
5 


tpHL 
5 
5 
ns 


TEXAS -1/1 
INSTRUMENTS 


SN54AS264, 
SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 


The circuit shown in Figure 1 illustrates 
how the' AS264 
can implement 
look-ahead carry for the active- 


high-carry' 
AS 163, while 
Figure 2 shows 
the look-ahead 
carry for the active-low-carry' 
AS 169, 


'AS163 
'AS163 
'AS163 
'AS163 


CLOCK 
ClK 
ClK 
ClK 
ClK 


COUNT 
ENP 
RCO 
ENP 
RCO 
ENP 
RCO 
ENP 
RCO 


H 
ENT 
H 
ENT 
H 
ENT 
H 
ENT 


l 
l 
l 
l • 


Al Bl Cl 
A2 B2 C2 


Cf) 
.'!::: 


:::::l 
to) 
FIGURE 
l-ACTIVE-HIGH.cARRY 
.. 
U 
en 


'AS169 
'AS169 
'AS169 
« 
"C 


CLOCK 
ClK 
ClK 
c: 


RCO 
RCO 
ca 
COUNT 
RCO 


l 
en...• 


H 
H 
H 
« 


AlBIC, 
J;;2B2C2" 


FIGURE 
2-ACTIVE-lOW.cARRY 
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SN54ALS273, 
SN74ALS273 
OCTAL O·TYPE FLIP-FLOPS WITH CLEAR 


• 
Contains 
Eight Flip-Flops with 
Single-Rail 
Outputs 


• 
Buffered 
Clock and Direct Clear Inputs 


• 
Individual.oata 
Input to Each Flip-FLop 


• 
Applications 
Include: 


Buffer/Storage 
Registers 
Shift 
Registers 
Pattern Generators 


SN54ALS273 
... 
J PACKAGE 
SN74ALS273 
... 
ow OR N PACKAGE 


(TOP VIEWI 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


CLR 
10 
10 
20 
20 
30 
30 
40 
40 
GNO 


1 U20 


2 
19 


3 
18 


4 
17 
5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 
II 
• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


The 
SN54ALS273 
is 
characterized 
for 
operation 


over the full military 
temperature 
range of 
- 55°C 
to 


125°C. 
The 
SN74ALS273 
is 
characterized 
for 


operation 
from OOC to 70°C. 


0 alS ~o 
....u>oo 


3 
2 
1 2019 


20 
4 
18 
80 


20 
5 
17 
70 


30 
6 
16 
70 


30 
7 
15 
60 


40 
8 
14 
60 


910"1213 


0 0'" 
00 
.. z --'",,,, 
"'u 


description 


These 
monolithic, 
positive-edge-triggered 
flip-flops 


utilize 
TTL 
circuitry 
to 
implement 
D-type 
flip-flop 


logic with 
a direct 
clear 
input. 


Information 
at the D inputs 
meeting 
the setup time 


requirements 
is transferred 
to the Q outputs 
on the 


positive-going 
edge of the clock 
pulse. 
Clock trigger- 


ing 
occurs 
at 
a particular 
voltage 
level 
and 
is not 


directly 
related 
to the transition 
time 
of the positive- 


going pulse. When 
the clock 
input is at either the high 


or low 
level, the 0 input 
signal has no effect 
at the 
output. 


INPUTS 
OUTPUT 
CLEAR 
CLOCK 
0 
Q 


L 
X 
X 
L 


H 
t 
H 
H 


H 
, 
L 
L 


H 
L 
X 
°0 


CLR 
111 


elK 
Ill) 


131 
121 
1D 
10 
2D 
141 
151 20 


3D 
171 
161 30 
4D 
181 
191 40 


5D 


(13) 
(12) 
50 


6D 
114} 
1151 
60 


7D 
(11) 
1161 
70 
8D 1181 
1'9} 
80 


tThlS 
symbol 
15 in 
accordance 
with 
ANSIIIEEE 
Std 
91-1984 
and 
lEe Publication 
617·12. 


Pin numbers 
shown 
are for OW. J. and N packages. 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS273, 
SN74ALS273 
OCTAL O·TYPE FLlp·FLOPS WITH CLEAR 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply voltage. Vcc 


Input voltage. 


Operating 
free-air 
temperature 
range: 


7V 


7V 
- 55°C to 125°C 


.......................... 
0 °C to 70°C 


.......... 
-65°Ct0150oC 


SN54ALS273 
SN74ALS273 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
- 1 
-2.6 
mA 


IOl 
Low-level 
output current 
12 
24 
mA 


fclock 
Clock frequency 
0 
30 
0 
35 
MHz 


ClR low 
10 
10 


tw 
Pulse duration 
ClK high 
16.5 
14 
ns 


ClK low 
16.5 
14 


Setup time 
Data 
10 
10 
Isu 
before eLKl 
Clear inactive state 
15 
15 


ns 


Ih 
Hold time. data after eLK t 
0 
0 
~ 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°c 


TEXAS .• 
INSTRUMENTS 


SN54ALS273. 
SN74ALS273 
OCTAL D·TYPE FLlp·FLOPS WITH CLEAR 


SN54ALS273 
SN74ALS273 
PARAMETER 
TEST CONDITIONS 
TYpt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = -18 
mA 
-1.5 
-1.5 
V 


Vee 
4.5 V to 5.5 V, 
10H 
0.4 mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
4.5 V, 
10H 
1 mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V, 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Vee 
- 
4.5 V, 
V 


10L - 
24 mA 
0.35 
0.5 


II 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


la' 
Vee 
= 5.5 V, 
Va 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V 
11 
20 
11 
20 
mA 
leeL 
Vee 
- 
5.5 V 
19 
29 
19 
29 


tAli 
typical 
values 
are at VCC 
- 
5 V. TA 
"" 25°C. 


*The 
output 
conditions 
have been chosen 
to produce 
a current 
that 
closelv 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


Vcc 
- 
4.5 V to 5.5 V, 


CL = 50 pF, 


FROM 
TO 
RL ~ 500 lJ, 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT! 
TA = MIN to MAX 


SN54ALS273 
SN74ALS273 


MIN 
MAX 
MIN 
MAX 


fmax 
30 
35 
MHz 


tpHL 
eLA 
Any 0 
4 
24 
4 
18 
ns 


tPLH 
eLK 
Anv Q 
2 
20 
2 
12 
ns 
tpHL 
3 
17 
3 
15 


TEXAS 
• 
INSTRUMENTS 


• 


SN54ALS280. SN54AS280. SN74ALS280. SN74AS280 
9·81T PARITY GENERATORS/CHECKERS 


• 
Generates Either Odd or Even Parity for 
Nine Data Lines 


• 
Cascadable for n-Bits Parity 


• 
Can Be Used to Upgrade Existing Systems 
Using MSI Parity Circuits 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
universal, 
monolithic, 
nine-bit 
parity 
generators/checkers 
utilize Advanced Schottky 
high-performance 
circuitry 
and feature odd and 
even outputs to facilitate operation of either odd 
or 
even 
parity 
application. 
The 
word-length 
capability 
is easily expanded by cascading. 


These 
devices 
can 
be used 
to 
upgrade 
the 
performance 
of most systems utilizing the '180 
parity generator/checker. 
Although the' ALS280 
and' AS280 are implemented 
without 
expander 
inputs, the corresponding function is provided by 
the 
availability 
of an input 
at pin 4 and the 
absence of any internal connection at pin 3. This 
permits 
the 
'ALS280 
and 
'AS280 
to 
be 
substituted 
for the' 
180 in existing 
designs to 
produce an identical function even if the devices 
are mixed with 
existing' 
180's. 


All 'AS280 
inputs are buffered to lower the drive 
requirements. 


The SN54' family is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74' 
family 
is 
characterized 
for operation from ooe to 70°C. 


SN54ALS280. 
SN54AS280 
J PACKAGE 
SN74ALS280, 
SN74AS280 
0 OR N PACKAGE 


(TOP VIEW) 


G 
1 V14 
VCC 
H 
2 
13 
F 


NC 
3 
12 
E 


I 
4 
11 
0 


~ EVEN 
5 
10 
C 


~ 
ODD 
6 
9 
B 


GND 
7 
8 
A 


NC 
NC 


I 


NC 


~ 
EVEN 


1 20 19 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 1011 
12 13 


oou<X:co 
ozz 
0\9., 


PRODUCTION 
DATA documents 
contain 
information 
current 
as of publication 
date. 
Products 
conform 
to 
specifications 
per the terms of Texas Instruments 
~~~~~:~~i~ar~:,~1e 
~~~~~~ti:fn 
1I10::~:~:t:rOs~S 
not 
TEXAS -1!1 
INSTRUMENTS 


NUM8ER OF INPUTS A 
OUTPUTS 


THRU I THAT ARE HIGH 
1:EVEN 
1:000 


0.2.4,6,8 
H 
L 


1.3.5.7.9 
L 
H 


A 
(8) 


8 
(9) 
c 
(10) 
o 
(11) 


E 
(121 


F 
(13) 


G 
(1) 


H 
(21 


(41 
I 


(5) 
~ 
EVEN 


(6) 
~ 
000 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 
Pin numbers shown are for D. J. and N packages. 


II 


SN54ALS280. 
SN74ALS280 
9·811 PARITY GENERATORS/CHECKERS 


Supply voltage, 
Vee 
. . 
. 
. 


Input voltage 
. 


Operating free-air temperattJre 
range: 
SN54ALS280 
.. 


SN74ALS280 
. 


7V 


7V 


- 55 °e to 125 °e 
.. 
ooe to 700e 


-65°e 
to 1500e 


SN54AlS280 
SN74AlS280 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output 
current 
-1 
-2.6 
mA 


IOl 
Low-level 
output current 
12 
24 
mA 
TA 
Operating 
free-air temperature 
55 
125 
0 
70 
·C 


TEXAS ~ 
INSTRUMENTS 


SN54ALS280. 
SN74ALS280 


9·81T PARITY GENERATORS/CHECKERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS280 
SN74ALS280 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vce 
~ 4.5 v to 5.5 V. 
IOH = 
-0.4 
mA 
VCC 
- 2 
VCC 
- 2 


VOH 
Vee 
~ 4.5 V. 
IOH ~ 
-1 
mA 
2.4 
3.3 
v 


Vee 
- 
4.5 V. 
IOH - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V. 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
~ 4.5 v. 
IOL ~ 24 mA 
0.35 
0.5 


II 
Vee 
~ 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI = 2.7 V 
20 
20 
.A 


IlL 
Vee 
~ 5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


lot 
Vee 
~ 5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
= 5.5 V 
10 
16 
10 
16 
mA 


tAil 
typical values are at Vec 
= 5 V. TA 
== 25°C. 


tThe output conditions h.avebeen chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 O. 
RL - 
500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS280 
SN54ALS280 
SN74ALS280 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
12 
3 
24 
3 
20 
Any 
E Even 
ns 


tpHL 
12 
3 
24 
3 
20 


tpLH 
12 
3 
24 
3 
20 


Any 
l: Odd 
ns 


tpHL 
13 
4 
26 
4 
22 


TEXAS ~ 
INSTRUMENTS 


II 


SN54AS280. 
SN74AS280 
9-BIT PARITY GENERATORS/CHECKERS 


r 


EVEN 


B 
» 
r- 
V) 
l» 
:::Jc.. 
» 
V) 


(") 
r 


ODD 
::;.nc;:+ 
en 


Supply voltage. 
Vee 
. 
Input voltage 
..... 


Operating 
free-air temperature 
range: 
SN54AS280 
SN74AS280 


7V 
7V 


-55°e 
to 125°e 
ooe to 700e 


-65°e 
to 1500e 


SN54AS280 
SN74AS280 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level 
output current 
2 
-2 
mA 


IOL 
Low-level 
output current 
20 
20 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
'c 


TEXAS 
~ 
INSTRUMENTS 


SN54AS280, 
SN74AS280 


9-81T PARITY GENERATORS/CHECKERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS280 
SN74AS280 


PARAMETER 
TEST CONDITIONS 
TYP' 
TYP' 


UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
18 mA 
1.2 
1.2 
V 


VOH 
Vee 
: 
4.5 V to 5.5 V, 
10H - 
2 mA 
VCC- 
2 
VCC -2 
V 


VOL 
Vee 
- 
4.5 V, 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
_A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V 
25 
40 
25 
35 
mA 


tAli 
typical values are at Vec 
= 5 V. TA = 25°C. 


iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


Vee 
- 
4.5 V to 5.5 V, 


eL - 
50 pF, 


FROM 
TO 
RL - 
500O, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS280 
SN74AS280 


MIN 
MAX 
MIN 
MAX 


tpLH 
3 
13 
3 
12 
Any 
~ Even 
ns 


tpHL 
3 
12.5 
3 
11 


tpLH 
3 
13 
3 
12 


Any 
~ Odd 
ns 
'pHL 
3 
12.5 
3 
11.5 


TEXAS 
." 
INSTRUMENTS 


II 


SN54ALS280. 
SN54AS280. 
SN74ALS280. 
SN74AS280 
9·BIT PARITY 
GENERATORS/CHECKERS 


II 


25-L1NE PARITY IGENERATOR 
CHECKER 
81 -LINE PARITY IGENERATOR 
CHECKER 


A 
A 
B 
B 
C 
I: 
C 
I: 


0 
EVEN 
0 
ODD 
'ALS2801 
'ALS2BOI 
E 
'AS280 
E 
'AS280 
F 
I: 
F 
G 
ODD 
G 
H 
H 
I 
I 


A 
A 
A 
B 
B 
I: 
B 
000 
C 
I: 
H· 
EVEN 
C 
C 
I: 
H = EVEN 


0 
EVEN 
L' 
ODD 
0 
'A LS2801 
0 
EVEN 
L = ODD 


E 
'ALS280/ 
E 
'AS280 
E 
'ALS280/ 


F 
'AS280 
I: 
F 
F 
'AS280 
I: 
H = ODD 
H = ODD 
G 
ODD 
L = EVEN 
G 
G 
ODD 
L = EVEN 


H 
H 
H 
I 
I 
I 


A 
B 
C 
I: 


o 
EVEN 
E 
'ALS280/ 


F 
'AS280 
I: 


GOOD 
H 
I 


A 


B 
C 
I: 


o 
ODD 
E 
'ALS280/ 


F 
'AS280 


G 
H 
I 


~ 
TO OTHER 


'AS280', 


longer 
word 
lengths 
can 
be 
implemented 
by 
cascading 
.ALS2801' AS280. 
As shown here. parity can be generated for word 


lengths up to 81 bits. 
As an alternative. the 1: 000 
outputs of two or three parity 
generators/checkers 
can be decoded with a 2-input ('SS6 Or 'lS86) 
or 3-input 
('$ 135) 
exclusive-OR gate for 18- or 27-line 
parity 
applications. 


TEXAS -1!1 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS282, 
SN74AS282 
LOOK·AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 


• 
Selectable 
Carry Inputs Version 
of the 
Popular 'S182 
Allows 
Double Precision 
Carry 


• 
Offers 
Carry Functions 
in a Compatible 


Form for Direct 
Connection 
to the ALU 


SN54AS282 
... 
J PACKAGE 
SN74AS282 
... 
OW OR N PACKAGE 


(TOP VIEW) 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


VCC 
P2 
<32 


CnA 
CnB 


Cn+x 
Cn+Y 
Cn' 
G 


Cn+z 


G1 


151 
GO 
PO 
G3 
P3 
SO 
Sl 
P 
GND 


• 
Cascadable 
to Perform Look-Ahead 
Across 


n-8it Adders 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54AS282 
... 
FK PACKAGE 


(TOP VIEWI 


U 
o ......- u 
C'\I 
Il:l Ia. Il:l > Ia. 


ALTERNATIVE 
DESIGNATIONS 
t 
FUNCTION 


GO.Gl. 
G2.G3 
GO.G1.G2.G3 
Carry Generate Inputs 


PO. Pl. 
P2. P3 
PO. Pl. 
P2. P3 
Carry Propagate Inputs 


CnA. 
CnB 
CnA. 
CnB 
Carry Inputs 


Cn' 
Cn' 
Selected Carry 


Cn+x• 
Cn+y• 
Cn+x. 
Cn+y• 
Carry 
Outputs 
Cn+z 
Cn+z 


G 
y 
Carry Generate Outputs 


p 
X 


Carry Propagate 


Outputs 


50.51 
Carry Select Inputs 


VCC 
Supply Voltage 


GND 
Ground 


3 
2 
1 2019 


PO 
4 
18 
G2 


G3 
5 
17 
CnA 
153 
6 
16 
CnB 


SO 
15 
Cn+x 
S1 
8 
14 
Cn+Y 


9 
1011 
1213 


Ia. o 
NIt.=) 
~c 
G ~ 
u 
u 


description 


The' AS282 look-ahead carry generator is capable of anticipating 
a carry across four binary adders or group 


of adders. They are cascadable to perform full look-ahead across n-bit adders. The' AS282 
is functionally 


the same as the SN54AS182/SN74AS182 
except 
that the carry input (Cn) is selected from 
CnA, CnB, 


and their complements 
CnA and CnB. The logic equations 
are written 
in terms of the selected 
carry Cn. 


This signal is also available 
as an output 
at Cn'. 


When used in conjunction 
with the' AS 181 A, 'AS881 A, or 'AS888 
arithmetic logic unit (ALUI. this generator 


provides high-speed carry look-ahead capability 
for any word length. The' AS282 generates the look-ahead 


(anticipated 
carry) across a group of four ALU's and, in addition, 
other carry across sections 
of four look- 


ahead circuits 
may be employed 
to anticipated 
carry across sections 
of four look-ahead 
packages up to 
n-bits. The method of cascading' AS282 circuits to perform multi-level look-ahead is illustrated under typical 
application 
data. 


logic equations 


Cn+x = GO + PO Cn 


Cn+Y = G1 + P1 GO + P1 PO Cn 


Cn+z = G2 + P2 G 1 + P2 P1 GO + P2 P1 PO Cn 


G = G3 + P3 G2 + P3 P2 G1 + P3 P2 P1 GO 
P = P3 P2 P1 PO 


Cn+x = YO (XO + Cn) 
Cn+y 
= Y1 
IX1 
+ YO (XO + Cn)1 


or 
Cn+z = Y2 
(X2 
+ Y1 
IX1 
+ YO (XO + Cn))} 


Y = Y3 
(X3 
+ Y2) 
(X3 
+ X2 + Y1) 
(X3 
+ X2 + X 1 + YO) 


X = X3 + X2 + X 1 + XO 


PRODUCT PREVIEW documents contain inform.tion 
on products in the forml.ive 
or design phIS' 
of 
development. 
Charlcteristic 
det. 
lAd 
other 
~:::;~::t;~~Sri~:t 
~~s~\n.:::I:~ 
~i:::~~~~~~::;: 


products without notice. 


TEXAS 'IJ1 
INSTRUMENTS 


II 


SN54AS282. 
SN74AS282 
LOOK-AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 


INPUTS 
OUTPUT 


G3 
G2 
G1 
GO 
P3 
P2 
P1 
G 


L 
X 
X 
X 
X 
X 
X 
L 


X 
L 
X 
X 
L 
X 
X 
L 


X 
X 
L 
X 
L 
L 
X 
L 


X 
X 
X 
L 
L 
L 
L 
L 


All other combinations 
H 


INPUTS 
OUTPUT 


P3 
P2 
P1 
PO 
P 


L 
L 
L 
L 
L 


AU other 
H 


combinations 


FUNCTION 
TABLE 


FOR Cn' OUTPUT 


INPUTS 
OUTPUT 


S1 
SO 
Cn' 


L 
L 
CnA 


L 
H 
CnA 
H 
L 
CnB 
H 
H 
CnB 


FUNCTION 
TABLE 


FOR Cn + x OUTPUT 


INPUTS 
OUTPUT 


GO 
PO 
Cn' 
Cn+x 


L 
X 
X 
H 


X 
L 
H 
H 


All other 


L 
combinations 


INPUTS 
OUTPUT 
G1 
GO 
P1 
PO 
Cn' 
Cn+y 


L 
X 
X 
X 
X 
H 


X 
L 
L 
X 
X 
H 


X 
X 
L 
L 
H 
H 


All other 
L 
combinations 


INPUTS 
OUTPUT 


G2 
G1 
GO 
P2 
P1 
PO 
Cn' 
Cn+z 


L 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
L 
X 
X 
X 
H 


X 
X 
L 
L 
L 
X 
X 
H 


X 
X 
X 
L 
L 
L 
H 
H 


All other combinations 
L 


H = high-level. 
L :. 
low 
level, X 
= irrelevant. 


Anv inputs 
not shown 
in a given table are irrelevant 
with 
respect 
to that 
output. 


P3161 


G3IS) 


P2~ 


G21181 


PI 
121 


Gl 
III 


PO 141 


GO 13) 


50(7) 


51181 


CPG 
MUX 


50 
171 
o} 
0 
181 
G- 
51 
1 
3 


1171 
0 
CnA 
24 
1 
1131 
Cn' 
1161 
CnB 
CI 


COO 
1151 
Cn+x 
Po 
141 
CPO 


GO 
131 
CGO 
COI 
(14) 
Cn+y 


PI 
121 
CPl 
III 
CO2 
1111 
Cn+z 
Gl 
CGl 


P2 
1191 
CP2 
191 
CP 
P 
G2 
1181 
CG2 


P3 
161 
CP3 
(12) 
G 
CG 


G3 
151 
CG3 


f ThIS 
symbol 
IS In 
accordance 
with 
ANSI/IEEE 
Std 
91·1984 
and 


lEe Publication 
617-12. 


PIn numbers 
shown 
are for O. J, and N packages. 


TEXAS ~ 
INSTRUMENTS 


SN54AS282, 
SN74AS282 


LOOK·AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . . . . . . . . . . . . . . . . 
. . . . . . . . 
7 V 
Input voltage 
.... 
. . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . 
7 V 
Operating free-air temperature 
range: 
SN54AS282 
- 55°C to 125°C 


SN74AS282 
ooC to 70°C 
Storage temperature 
range 
. . . . . . . . . . . . . . . . . . . . . .. 
- 65°C to 150°C 


SN54AS282 
SN74AS282 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
-2 
-2 
mA 


10l 
low-level 
output 
current 
20 
20 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
SN54AS282 
SN74AS282 


TYP' 
TYP' 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ - 18 mA 
-1.2 
-1.2 
V 


VOH 
VCC ~ 4.5 V to 5.5 V, 
10H = 
-2 
mA 
vCC-2 
VCC-2 
V 


VOL 
VCC - 
4.5 V, 
10l 
- 
20 mA 
0.3 
0.5 
0.3 
0.5 
V 


CnA' Cn8 
200 
200 


50,51,P3 
200 
200 


P2 
300 
300 
II 
PO, Pl, 
G3 
VCC = 5.5 V, 
VI = 7 V 
400 
400 
"A 


GO,G2 
700 
700 


G1 
800 
800 


CnA' Cn8 
40 
40 


50,51, 
P3 
40 
40 


1'2 
60 
60 
IIH 
1'0,1'1. 
G3 
VCC ~ 5.5 V. 
VI = 2.7 V 
80 
80 
"A 


GO. G2 
140 
140 


Gl 
160 
160 


CnA, Cn8 
- 1 
- 1 


50,51, 
P3 
- 1 
- 1 


P2 
-1.5 
- 1.5 
III 
PO, P1, G3 
VCC ~ 5.5 V. 
VI = 0.4 V 
mA 
-2 
-2 


GO, G2 
-3.5 
-3.5 


Gl 
-4 
-4 


lot 
VCC = 5.5 V, 
Vo 
~ 2.25 V 
-30 
- 112 
-30 
-112 
mA 


ICCH 
22 
22 


ICCl 
VCC ~ 5.5 V 
mA 
26 
26 


TEXAS 'I!J 
INSTRUMENlS 


B 


SN54AS282, 
SN74AS282 
LOOK·AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 


Vcc 
- 
4.5 V to 5.5 V, 


CL ~ 50 pF, 


FROM 
TO 
RL ~ 5000, 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54AS282 
SN74AS282 


MIN 
TYP' 
MAX 
MIN 
TYP' 
MAX 


tpLH 
50,51, 
6 
6 


CnA. or CnB 
Cn' 
6 
6 
ns 
tpHL 


tPLH 
50,51, 
Cn+x. 
Cn+y. 
6 
6 


CnA. 
or CnB 
Cn+z 
6 
6 
ns 
IpHL 


IpLH 
P or G 
Cn+x• 
Cn+y• 
5 
5 
ns 


IPHL 
Cn+z 
5 
5 


tpLH 
P or G 
G 
6 
6 
ns 
tpHL 
5 
5 


IpLH 
P 
P 
5 
5 
ns 
IpHL 
5 
5 


:x>r- 
C/) 
ll) 
::::J 
tAU 
typical 
values 
are at VCC 
:::: 5 V, TA 
'" 
25°C. 


Q. 
NOTE 1: load 
circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


:x> 
C/) 
TYPICAL 
APPLICATION 
DATA 


(")~. 
(')c: 
CLOCK 
;:+ 
C1I 


GO Po Cn+x 
01 Pl 
Cn+v G2 P2 Cn+z G3 PJ 


CnS 


Cn' 


enA 
'AS282 
50 
51 


TEXAS ." 
INSTRUMENTS 


SN54AS286, 
SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 
02809. 
DECEMBER 
1983 
- 
REVISED 
MAY 
1986 


• 
Generates Either Odd or Even Parity for 
Nine Data lines 


SN54AS286 
.. 
J PACKAGE 
SN74AS286 
... 
0 OR N PACKAGE 


(TOP VIEW) 
1 U,4 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 


7 
8 


• 
Cascadable for n-Bits Parity 


• 
Direct Bus Connection 
for Parity Generation 
or for Checking by Using the Parity I/O Port 


• 
Glitch-Free 
Bus During Power Up/Down 


• 
Package Options Include Plastic "Small' 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard Plastic and Ceramic 300,mil 
DIPs 


G 


H 
XMIT 
I 


PARITY 
ERROR 


PARITY 
110 
GND 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


XMIT 
4 


NC 
5 


I 
6 


NC 
7 


PARITY 
ERROR 
8 


u 
u 
U 
I<:lZ>u. 


3212019 


18 


17 


16 


15[ 
14[ 


9 1011 12 13 


description 


The 
SN54AS286 
and SN74AS286 
universal 
nine-bit 
parity 
gimerators/checkers 
feature 
a 
local 
output 
for 
parity 
checking 
and 
a 
48-milliampere 
bus-driving 
parity 
I/O port 
for 
parity 
generation/checking, 
The 
word-length 


capability 
is easily expanded by cascading, 


The 
XMIT 
control 
input 
is 
implemented 
specifically 
to accommodate 
cascading, When 
XMIT is low the parity tree is disabled and PEwill 
remain at a high logic level regardless of the input 
levels, 
When 
XMIT 
is high the parity 
tree is 
enabled, The Parity Error output 
will indicate a 
parity 
error when 
either 
an even number 
of 
inputs (A through 
I) are high and Parity 110 is 
forced 
to a low logic level, or when 
an odd 
number 
of inputs 
are high and Parity 
110 is 
forced to a high logic level. 


The 110 control circuitry 
was designed so that the 110 port will remain in the high-impedance 
state during 
power-up 
or power-down 
to prevent bus glitches, 


OCl 
X 
<{lIl 
::ozz 
>-<:l 
f-a: 
<{ 
0.. 


The SN54AS286 
is characterized 
for operation 
over the full military 
range of 
- 55°C 
to 125°C, 
The 
SN74AS286 
is characterized 
for operation from O°C to 70°C, 


PRODUCTION DATA documents 
contain 
information 
current 
as of publication 
date. Products 
conform to 
specifications 
per the 
terms 
of Texas 
Instruments 
:~~~~:~~i~ar::,~1i 
~~::i~~ti:fn:,io::~:~:t::s~s 
not 
TEXAS -1.!1 
INSTRUMENTS 


II 


SN54AS286. 
SN74AS286 
9-BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 


NUMBER 
OF INPUTS 


IA THRU I) THAT 
XMIT 
PARITY 
PARITY 


I/O 
ERROR 
ARE HIGH 


0.2.4.6.8 
I 
H 
H 


1.3.5.7.9 
I 
L 
H 


h 
h 
H 


0.2.4.6.8 
h 
I 
L 


h 
h 
L 
1.3.5.7.9 
h 
I 
H 
II 


:t> 
(8) 
r- 
A 
2K 
C/) 
B 
19) 


ll) 
c 
(10) 
::J 
1111 
161 PARITY 
Q. 
0 
IV 
I/O 
1121 


:t> 
N2 
1131 


C/) 
111 
("') 
G 
121 
2,1 
(5) PARITY 
::;;" 
H 
ERROR 
(41 
CO) 


(3) 
c: 
XMIT 
ENI 
;:+ 
(/) 


Supply voltage. 
VCC 
. 


Input voltage 
. 


Voltage 
applied to a disabled 3-state 
output 
.. 


Operating free-air temperature 
range: 
SN54AS286 
SN74AS286 
. 


.................. 
7V 


.. 
.... 
7V 


.. 
5.5 V 


-55°C 
to 125°C 
ooC to 70°C 
-65°C 
to 140°C 


SN54AS286 
SN74AS286 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.8 
0.8 
V 


Parity error 
-2 
-2 


10H 
High-level output current 
mA 
Parity 110 
-12 
-15 


Parity error 
20 
20 


IOL 
Low-level output current 
mA 
Parity 
I/O 
32 
48 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·c 


TEXAS '1!1 
INSTRUMENTS 


S 54AS286. 
SN74AS286 


9-BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 


electrical characteristics 
over recommended free-air temperature 
range 


(unless otherwise 
noted) 


SN54AS286 
SN74AS286 
PARAMETER 
TEST CONDITIONS 
TVpt 
TVpt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-t.2 
- 1.2 
V 


All outputs 
Vee 
~ 4.5 V to 5.5 V. 
10H ~ -2 
mA 
Vee-2 
Vcc -2 


Vee 
- 
4.5 V. 
10H - 
-3 
mA 
2.4 
2.9 
2.4 
3 
VOH 
V 
Parity 
110 
Vee 
- 
4.5 V. 
10H - 
-12 
mA 
2.4 


Vee 
- 
4.5 V. 
10H - 
-15 
mA 
2.4 


Parity 
error 
Vee 
- 
4.5 V. 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 


VOL 
Vee 
~ 4.5 V. 
10L = 32 mA 
0.5 
V 
Parity 
I/O 


Vee 
- 
4.5 V. 
10L ~ 48 mA 
0.5 


Parity I/O 
Vee 
- 
5.5 V. 
VI - 
5.5 V 
0.1 
0.1 
II 
mA 
All other inputs 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 


Parity 
1I0i 
50 
50 
IIH 
Vee ~5.5 V. 
VI ~ 2.7 V 
.A 
All other inputs 
20 
20 


IlL 
Parity 1/01 
0.5 
-0.5 
Vee 
= 5.5 V. 
VI = 0.4 V 
mA 
All other inputs 
0.5 
-0.5 


10§ 
Vee 
~ 5.5 V. 
Va 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
I Transmit 
Vee 
~ 5.5 V 
30 
43 
30 
43 


I Receive 
mA 
35 
50 
35 
50 


tAli typical values are at VCC =- 5 V, TA = 25°C. 
iFor I/O ports. the parameters IIH and IlL include the off·state current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


Vcc 
~ 4.5 V to 5.5 V. 


Cl 
= 50 pF. 


FROM 
TO 
Rl 
~ 500 fl. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 ~ 500 fl. 


TA ~ MIN to MAX 


SN54AS286 
SN74AS286 


MIN 
MAX 
MIN 
MAX 


tPlH 
3 
17 
3 
15 


tPHl 
Any A thru I 
Parity 
110 


3 
15 
3 
14 
ns 


tpLH 
3 
20 
3 
16.5 
Any 
A thru 
I 
Parity 
error 
3 
18 
3 
16.5 
ns 


tPHl 


tpLH 
3 
10 
3 
9 


tpHl 
Parity 
I/O 
Parity 
error 


3 
10 
3 
9 
ns 


tpZH 
3 
14 
3 
13 


tpZl 
XMIT 
3 
17 
3 
16 


tpHZ 
Parity 
110 
3 
13 
3 
11.5 
ns 


tPlZ 
3 
11 
3 
10 


TEXAS '" 
INSTRUMENTS 


• 


SN54AS286. 
SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH 
BUS DRIVER PARITY I/O PORT 


A 
B 


C 
o 
PAR ERR 
E 
F 


G 
H 
PAR 110 
I 


XMIT 


A 
B 
C 
o 
PAR ERR 


E 
F 


G 


H 
PAR 110 
I 


XMIT 


A 
B 


C 
o 
PAR ERR 


E 


F 


G 
H 
PAR 110 
I 


XMIT 


A 
B 
C 
o 
PAR ERR 
E 


F 
G 
H 
PAR 110 
I 


XMIT 


TEXAS • 
INSTRUMENTS 


SN54AS286. 
SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 


'AS286 


H 


'AS286 


PAR 
ERR 


H 


'AS286 


PAR 
ERA 


PAR 
ERR 


H 


A 


B 


C 
o 


E 


F 
G 
H 
I 


XMIT 


TEXAS .• 
INSTRUMENlS 


II 


SN54AS298. 
SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 


• 
Selects One of Two 4-Bit Data Sources and 
Stores Data Synchronously 
with 
System 
Clock 


• 
Applications: 


Dual Source for Operands and Constants 
in Arithmetic 
Processor; 
Can Release 
Processor Register Files for Acquiring 
New Data 


Implements 
Separate Registers Capable 
of Parallel Exchange of Contents. 
yet 
Retains External Load Capability 


Has Universal-Type 
Register for 


IllJplementing 
Various Shift Patterns. 


including 
Compound 
Left-Right 
Capability 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


This 
quadruple 
two-input 
multiplexer 
with 
storage 
provides 
essentially 
the 
equivalent 
functional 
capabilities 
of 
two 
separate 
MSI 
functions 
(SN54AS157/SN74AS157 
and 
SN54AS175/SN74AS175) 
in a single 
16-pin 
package. 


When the word-select 
(WS) input is low. Word 1 
(A 1. B1. C1. D1 is applied to the flip-flops. 
A 
high input to the word-select 
(WS) will cause the 


selection 
of Word 
2 (A2. 
B2, C2. 
D2). 
The 
selected word is clocked to the output terminals 
on the negative-going 
edge of the clock pulse. 


The SN54AS298 
is characterized 
for operation 
over the full military range of - 55°C to 125°C. 
The SN74AS298 
is characterized 
for operation 
from OOC to 70°C, 


SN54AS298 
... 
J PACKAGE 
SN74AS298 
... 
0 OR N PACKAGE 


(TOP VIEW) 


B2 
1I..:.T16 
VCC 
A2 
2 
15 
°A 
A1 
3 
14 
°B 
B1 
4 
13 
Oc 
C2 
5 
12 
00 
02 
6 
11 
ClK 
01 
7 
10 
WS 
GNO 
8 
9 
C1 


SN54AS298 
... 
FK PACKAGE 


(TOP VIEW) 
u 
N 
N u u<l: 
<l:m z>o 


1 2019 
A1 
4 
18 
°B 
B1 
5 
17 
Oc 
NC 
6 
16 
NC 
C2 
7 
15 
00 
02 
8 
14 
ClK 


9 
1011 
1213 


0 au 
...... 
(/) 
6zu~ 


NC- No internal connection 


FUNCTION TA8LE 


INPUTS 
OUTPUTS 


WORD 
CLOCK 
°A 
08 
°c 
00 
SELECT 


L 
I 
01 
bl 
cl 
d1 


H 
I 
02 
b2 
c2 
d2 


X 
H 
°AO 
Q80 
Qeo 
QDO 


H "" high level 
(steady 
state) 


l 
z::: 
low 
level 
(steady 
statel 
X 
:: .rrelevant 
(any input. 
including 
transitions) 


! ::transition 
from high to low level 
a 1, a2. etc. 
= the level of steady-state 
input at A 1. A2. etc 


0AD_ 0ao- 
etc. 
= the level of QA' 
OS. etc. 
entered 
on the 
most-recent 
.I. transition 
of 
the 
clock 


input. 


II 


PRODUCTION DATA documents contain inform.tion 
turrent 
IS of publicltion date. Products conform 


to specifications per the terms of Texas Instruments 
stlndard w.rr.nty. 
Production processing does not 
necessarily 
include testing of .11 p.r.meters. 


TEXAS • 
INSTRUMENTS 


• 


SN54AS298, 
SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 


W5 (101 


ClK 
(111 


Al 
(3) 


A2 (21 


Bl 
(4) 


B2 (1) 


Cl 
(9) 


C2 (5) 


01 (7) 


02 
(6) 


15 


Cl 
(14) QB 


lR 


15 


Cl 
(13) Qc 


lR 


15 


Cl 
(12) Qo 


lR 


TEXAS -1!1 
INSTRUMENlS 


SN54AS298. 
SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. Vcc 
. . . 
. . . . . . . . . . . 
. . . . . . . . . . . . .. 
7 V 
Input voltage 
. . . . . . .. 
7 V 
Operating free-air temperature 
range: 
SN54AS298 
- 55°C to 125°C 
SN74AS298 
. . . . . . . . . . . . . . . . . . . 
ooe to 70°C 
Storage temperature 
range 
... 
. . . . . . . . . . . . . . . . . . . . 
- 65°C to 150°C 


recommended operating conditions 


SN54AS298 
SN74AS298 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High·level output current 
2 
2 
mA 


IOl 
Low·level 
output 
current 
20 
20 
mA 


fclock 
Clock frequency 
0 
100 
0 
100 
MHz 


Iw 
Pulse duration, 
eLK high or low 
5 
5 
ns 


Data 
4.5 
4.5 


'su 
Setup time before elK 
+ 
Word Select 
13 
13 
ns 


Data 
3.5 
3.5 
Ih 
Hold time after eLK 
+ 
ns 
Word Select 
1 
1 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


II)•.. 
'S 
(J.. 
C3 
en« 
"'C 
C 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
'" 
M~) 
en 
...J« 
PARAMETER 
TEST CONOITIONS 
SN54AS298 
SN74AS298 


Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V. 
II = 
-18 
mA 
-1 
-1 
V 


vOH 
Vee 
- 
4.5 V to 5.5 V. 
10H ~ 
-2 
mA 
vcc -2 
VCC-2 
V 


VOL 
Vee 
- 
4.5 V. 
10l 
- 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


WS 
40 
40 
IIH 
Vee 
= 5.5 V. 
, 
VI ~ 2.7 V 
"A 
All other 
20 
20 


WS 
-0.75 
-0.75 
III 
Vee 
= 5.5 V. 
VI ~ 0.4 V 
mA 
All other 
-0.5 
-0.5 


lOt 
Vee 
~ 5.5 V. 
Vo 
~ 2.25 
V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
= 
5.5 V 
21 
33 
21 
33 
mA 


leel 
Vee 
- 
5.5 V 
22 
36 
22 
36 
mA 


tAli typical values are at Vec 
= 5 V. TA = 25°C. 


*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, lOS- 


VCC ~ 4.5 V to 5.5 V. 


Cl 
~ 50 pF. 


FROM 
TO 
RL ~ 500 O. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUT! 
TA 
~ MIN to MAX 


SN54AS298 
SN74AS298 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
100 
MHz 


'PlH 
elK 
2 
16 
2 
9 
Q 
ns 
tpHl 
1 
12 
1 
11 


TEXAS "'!1 
INSTRUMENlS 
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SN54AS298. 
SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 


This versatile 
multiplexer/register 
can be connected 
to operate as a shift register that can shift 
N-places 


in a single clock 
pulse. 


The following 
figure illustrates a BCD shift register that will shift an entire 4-bit BCD digit in one clock pulse. 


WORD 


SELECT 


CLOCK 


When the word-select 
input is high and the registers are clocked, the contents 
of register 
1 is transferred 
(shifted) to register 2, etc. In effect, 
the BCD digits are shifted 
one position. 
In addition, 
this application 
retains a parallel-load capability 
which means that new BCD data can be entered in the entire register with 
one clock pulse. This arrangement 
can be modified 
to perform the shifting 
of binary data for any number 
of bit locations. 


Another 
function 
that can be implemented 
with the' AS298 
is a register that can be designed specifically 
for supporting 
multiplier 
or division operations. 
The example below is a one-place/two-place 
shift register. 


WORD 
SELECT 


CLOCK 


oA 


r 


oB 


'AS181A 
,. 


OR 
1 
"c 
·~~~t'2 
00 
'3 


oA 
r 


oB 


'AS181A 
" 
OR 
oc 
'~:l8~~ 
'2 
00 
'3 


When word select is low and the register is clocked, 
the outputs 
of the arithmetic/logic 
units (ALUs) are 


shifted 
one place. When word select is high and the registers are clocked, 
the data is shifted two 
places. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS299. 
SN54ALS323. 
SN54AS299. 
SN54AS323 
SN74ALS299, 
SN74ALS323. 
SN74AS299, 
SN74AS323 
B·BITUNIVERSAL 
SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 


02661, 
DECEMBER 
1982~REVISED 
MAY 
1986 


• 
Multiplexed 
I/O 
Ports Provides 
Improved 
Bit 
Density 


• 
Four Modes of Operation: 
Hold (Store). Shift 
Right, Shift Left, and Load Data 


• 
Operates 
with 
Outputs 
Enabled or 
at 
High 
Impedance 


• 
3-State Outputs Drive Bus Lines Directly 


• 
Can Be Cascaded for N-Bit Word Lengths 


• 
'ALS299 
and AS299 
Have Direct Overriding 
Clear 


SN54ALS', 
SN54AS' 
... 
J PACKAGE 
SN74ALS', 
SN74AS' 
... 
ow DR N PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 
7 
14 


8 
13 


9 
12 


10 
11 


SO 


<31 
G2 


G/OG 


E/OE 
C/OC 


A/OA 
°A' 
CLR 
GNO 


VCC 
S1 


SL 


°H' 
H/OH 


F/OF 
0100 
S/Os 


CLK 


SR 
• 
'ALS323 and AS323 Have Synchronous 
Clear 


• 
Application: 


Stacked 
or 
Push-Down 
Registers, 
Buffer 
Storage, and Accumulator 
Registers 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 
G/OG 


E/OE 
C/OC 
AIOA 
°A' 


U 
N-QU_ 
1t:J1t:J 
(J) > 
(J) 


3 
2 
1 20 19 


4 
18 
SL 


5 
17 
0H' 


6 
16 
H/OH 
7 
15 
FIOF 


8 
14[ 0/00 


910111213 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These 
eight-bit 
universal 
registers 
feature 
multiplexed 
1/0 ports to achieve 
full eight-bit 
data handling 
in a single 


20-pin 
package. 
Two 
function~select 
inputs 
and two 


output-control 
inputs 
can be used to choose 
the modes 


of operation 
listed 
in the 
function 
table. 


Synchronous 
parallel 
loading 
is accomplished 
by taking 
both 
function-seiect 
lines SO and S 1 high. 
This 
piaces 
the three- 


state 
outputs 
in a high-impedance 
state 
and permits 
data that 
is applied 
on the 1/0 ports 
to be clocked 
into the 
register. 


Reading 
out 
of the 
register 
can be accomplished 
while 
the outputs 
are enabled 
in any mode. 
Clearing 
occurs 
asynchronously 


on 'ALS299, 
'AS299 
and synchronously 
on •ALS323, 
•AS323 
when 
CLR is low. 
Taking 
either 
of the 
output 
controls, 


G1 or G2, 
high 
disables 
the 
outputs 
but 
this 
has no effect 
on clearing, 
shifting, 
or storage 
of data. 


The 
SN54' 
family 
is characterized 
for 
operation 
over 
the 
full 
military 
range 
of 
-55°C 
to 
125°C. 
The 
SN74' 
family 
is 


characterized 
for 
operation 
from 
DOC 
to 
70°C. 


r:~D~:~~:::~:;h~~i::fid~~~io~t~e~t~TC:~~~~~: 
of each device is Indicated on the pagels) specifying 
its electrical characteristics. 
TEXAS -I!} 
INSTRUMENTS 


fI 


SN54ALS299. SN54ALS323. SN54AS299. SN54AS323 
SN74ALS299. SN74ALS323. SN74AS299. SN74AS323 
B-BITUNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


INPUTS 
1/0 PORTS 
OUTPUTS 


OUTPUT 
MODE 
ClR 
Sl 
SR 
A/OA 
BlOB C/OC 
0/00 
E/OE 
F/OF 
G/OG 
H/OH 
°A' 
°H' 
S1 
SO 
CONTROL 
ClK 
(j1 
G2 


Clear 
l 
X 
l 
l 
l 
X 
X 
X 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 


('AlS2991 
l 
l 
X 
l 
l 
X 
X 
X 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 


('AS299) 
l 
H 
H 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
l 
l 


Clear 
l 
X 
l 
l 
l 
t 
X 
X 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 


('AlS323) 
l 
l 
X 
l 
l 
t 
X 
X 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 


('AS323) 
l 
H 
H 
X 
X 
t 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
l 
l 


H 
l 
l 
l 
l 
X 
X 
X 
°AO 
°SO 
OCO 
°DO 
OEO 
°FO 
°GO 
°HO 
°AO 
°HO 
Hold 
H 
X 
X 
l 
l 
l 
X 
X 
°AO 
OSO 
°CO 
°DO 
OED 
°FO 
°GO 
°HO 
°AO 
°HO 


H 
l 
H 
l 
l 
t 
X 
H 
H 
°An 
OSn 
°Cn 
°Dn 
°En 
°Fn 
°Gn 
H 
°Gn 
Shift Right 
H 
l 
H 
l 
l 
t 
X 
l 
l 
°An 
OSn 
°Cn 
ODn 
°En 
°Fn 
°Gn 
l 
°Gn 


H 
H 
l 
l 
l 
t 
H 
X 
°Sn 
°Cn 
ODn 
°En 
OFn 
°Gn 
°Hn 
H 
°Sn 
H 
Shift Left 
H 
H 
l 
l 
l 
t 
l 
X 
°Sn 
°Cn 
°Dn 
OEn 
°Fn 
°Gn 
°Hn 
l 
°Sn 
l 


Load 
H 
H 
H 
X 
X 
t 
X 
X 
a 
b 
c 
d 
e 
t 
9 
h 
a 
h 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS299, 
SN54ALS323, 
SN54AS299. 
SN54AS323 
SN74ALS299. 
SN74ALS323. 
SN74AS299. 
SN74AS323 
8-BITUNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


FOUR 


IDENTICAL 
CHANNELS 


NOT 
SHOWN 


CL< 


(121 


0. 
m 


OUTPUT{Gl 


CONTROLS 
02 
131 


= 
191 


SO 111 


S11191 


SHIFT 
RIGHT 


(11) 
SERIAL 
INPUT 


I/O 
PORTS 
NOT 
SHOWN· 
(61 CIOe 
15) flOE 


IUtO/CO 
(151 F/OF 


FOUR 
IDENTICAL 
CHANNELS 


NOT 
SHOWN 


{ 


121 


OUTPUT 
Gl 
CONTROLS 
(;2 
131 
I/O 
PORTS 
NOT 
SHOWN: 
(4) 
:~~)~?cfo:;~IE~~6FG/0c3 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
V CC . 
. 
. 


Input 
voltage: 
All inputs 
, 
, . 


I/O ports 


Operating 
free-air 
temperature 
range: 
SN54ALS', 
SN54AS' 


SN74ALS', 
SN74AS' 
. 


7V 
7V 


.......... 
5.5 
V 


-55°C 
to 
125°C 


O°C to 70°C 


. , •... 
, , . . .. 
-65°C 
to 
150°C 


TEXAS ~ 
INSTRUMENTS 


SN54ALS299, 
SN54ALS323. 
SN74ALS299. 
SN74ALS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 


SN54ALS299 
SN74ALS299 


SN54ALS323 
SN74ALS323 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


0A' 
or 0H' 
-0.4 
-0.4 


IOH 
High·level output current 
mA 


0A thru 0H 
- 1 
2.6 


0A' 
or Ow 
4 
8 
IOL 
Low·level 
output 
current 
mA 


QA thru QH 
12 
24 


fclock 
Clock frequency 
(at 50% duty cycle) 
0 
17 
0 
30 
MHz 


eLK high or low 
22 
16,5 
tw 
Pulse duration 
ns 
eLR low ('ALS2991 
12 
10 


Select 
25 
20 


Serial or 
I High level 
18 
16 


Parallel data 
I Low level 
15 
6 
tsu 
Setup time before elK t 


CLR inactive ('ALS2991 
15 
15 


ns 


eLR active ('ALS3231 
25 
20 


eLR inactive 
('ALS3231 
18 
16 


Select 
0 
0 
th 
Hold time after eLK t 
ns 
Serial or parallel data 
0 
0 


TA 
Operating free-air temperature 
-55 
125 
0 
70' 
'e 


» 
r- 
en 
l»:;, 
Q, 
» 
en 
Q 
~ 
(") 
S" 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
III 
SN54ALS299 
SN74ALS299 


SN54ALS323 
SN74ALS323 


PARAMETER 
TEST CONDITIONS 
TYpt 
TYpt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


All outputs 
Vee 
~ 4.5 V to 5.5 V, 
IOH ~ -0.4 
mA 
vcc-2 
vcc-2 


VOH 
Vee 
- 
4.5 V, 
IOH - -1 mA 
2.4 
3.3 
V 


0A thru 0H 
Vee 
- 
4.5 V, 
IOH - -2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
IOL 
4 mA 
0.25 
0.4 
0.25 
0.4 


0A' 
or 0H' 
Vee 
~ 4.5 V, 
10L - 
8 mA 
0.35 
0.5 
VOL 
V 


Vee 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


QA thru 0H 
Vee 
- 
4.5 V, 
IOL - 
24 mA 
0.35 
0.5 


A thru H 
Vee 
= 5.5 V, 
VI = 5.5 V 
0.1 
0.1 
II 
mA 
Any other 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


IIH* 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


IlL* 
0.2 
0.2 
all other 
Vee 
~ 5.5 V, 
VI = 0.4 V 
mA 
-0.1 
-0.1 


°A',OH' 
-15 
-70 
-15 
-70 


10! 
Vee 
= 5.5 V, 
Vo 
= 2.25 V 
mA 


QA thru QH 
-30 
-112 
-30 
- 112 


I Outputs high 
15 
28 
15 
28 


Ice 
Vee 
~ 5.5 V 
I Outputs low 
22 
38 
22 
38 
mA 


I Outputs disabled 
23 
40 
23 
40 


tAli 
typical 
values are at VCC 
= 
5 V, TA 
= 
25°C. 


*For I/O ports 
IQA through 
0HI. 
the parameters 
IIH and III include the off-state 
output 
current. 


§The output 
conditions 
have been chosen to produce 
a current 
that 
closely approximates 
one half of the true short-circuit 
output 
current, 
10S. 


PRODUCTIONDATA documents 
contain information 
current 
as of publication 
date. 
Products 
conform 


to speciftcations 
per the terms of Texas Instruments 


stlndard 
warranty. 
Production 
processing 
does not 


neeelS.rily 
include 
testing 
of all parameters_ 


TEXAS • 
INSTRUMENTS 


SN54ALS299, 
SN54ALS323, 
SN74ALS299, 
SN74ALS323 
H-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


Vcc 
~ 4.5 V 10 5.5 V. 


CL = 50 pF. 


R1=500Q. 


FROM 
TO 
R2 = 500 Q. 


PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
TA ~ MIN 10 MAX 


SN54ALS299 
SN74ALS299 


SN54ALS323 
SN74ALS323 


MIN 
MAX 
MIN 
MAX 


fmax 
17 
30 
MHz 


'PlH 
ClK 
2 
19 
4 
13 


tPHl 


QA thru QH 
4 
25 
7 
19 


tplH 
5 
15 
ns 


ClK 
QA' or QH' 
2 
21 


tPHl 
4 
22 
8 
18 
ern 
QA thru QH 
6 
29 
6 
22 
tpHl 
('AlS299 
only) 
QA' or aH' 
6 
29 
6 
22 
ns 


'PZH 
G1. G2 
QA Ihru QH 
5 
22 
6 
16 


tpZl 
6 
26 
8 
22 
ns 


tpZH 
SO. 51 
5 
21 
7 
17 


tPZl 
QA thru QH 
6 
26 
8 
22 
ns 


tpHZ 
G1. G2 
1 
15 
1 
8 


tplZ 
QA thru QH 
5 
38 
5 
15 
ns 


tpHZ 
SO. 51 
QA 
thru 
QH 
1 
16 
1 
12 
ns 
tplZ 
3 
20 
3 
15 


PRODUCTION DATA documents contlin 
information 
current as of publicltion 
date. Products 
conform 


to specifications 
per the terms of Tells 
Instruments 
stlndard wln,nly. 
Production processing does not 


necessarily include testing of .11 p.r.meters. 


TEXAS -1!1 
INSTRUMENTS 


II 


SN54AS299. 
SN54AS323. 
SN74AS299, 
SN74AS323 
B-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 
PRODUCT 
PREVIEW 


SN54AS299 
SN74AS299 


SN54AS323 
SN74AS323 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


QA' or QH' 
-2 
-2 
10H 
High-level output current 
mA 


QA thru QH 
-12 
-15 


QA' or QH' 
20 
20 


10L 
Low-level output current 
mA 


QA thru QH 
32 
48 


fclock 
Clock frequency (at 50% duty cycle) 
MHz 


tw 
Pulse duration 
elK high or low 
ns 
CLR low {'AS299J 


Select 


Serial or 
I High level 


Parallel data 
I low level 


tsu 
Setup time before eLK t 


CLR inactive ('AS2991 
ns 


CLR active ('AS3231 


CLR inactive ('AS3231 


Select 
th 
Hold time after eLK t 
ns 


Serial or parallel data 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°c 


SN54AS299 
SN74AS299 


SN54AS323 
SN74AS323 
PARAMETER 
TEST CONDtTIONS 
TYp! 
TYp! 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


All outputs 
VCC - 
4.5 V to 5.5 V, 
10H - 
2 mA 
vCC-2 
vCC-2 


VOH 
VCC 
- 
4.5 
V, 
10H ~ 
-12 
mA 
2.4 
3.2 
V 


QA thru QH 
VCC - 
4.5 V, 
10H - 
-15 
mA 
2.4 
3.2 


QA' or QH' 
VCC - 
4.5 V, 
10L - 
20 mA 
0.25 
0.5 
0.25 
0.5 


VOL 
Vee 
- 
4.5 V, 
10L - 
32 mA 
0.25 
0.5 
V 


QA thru QH 
Vee 
~ 4.5 V, 
10L ~ 48 mA 
0.35 
0.5 


A thru H 
Vee 
- 
5.5 V, 
VI - 
5.5 V 


II 
mA 


Any other 
Vee 
- 
5.5 V, 
VI - 
7 V 


((HI 
Vee ~5.-5 V, 
VI = 2.7 V 
pA 


IlLI 
Vee 
= 5.5 V, 
VI ~ 0.4 V 
mA 


10! 
Vee ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs high 


Ice 
Vee ~5.5 V 
I Outputs low 
mA 


I Outputs disabled 
95 
95 


tAli 
typical 
values 
are 
at VCC 
= 5 V, TA = 
25°C. 


tFor 
I/O ports lQA through 
0HI. 
the parameters 
IIH and IlL include the off-state 
output 
current, 


§The output 
conditions 
have been chosen to produce 
a current that 
closely approximates 
one half of the true short-circuit 
output 
current, 
10S' 


PRODUCT PREVIEW documenta 
contain information 
on products 
in the formative 
or design 
phl$e 
of 
development. 
Characteristic 
data 
and 
other 


~:::;~::t;::srr::t 
~~s~\na:::I:~ ~':::~ti~~~~:::: 
products 
without 
notice. 


TEXAS "'!1 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS299. 
SN54AS323. 
SN74AS299. 
SN74AS323 
8-BIT UNIVERSAL SHIFT/STORAGE 
REGISTERS WITH 3-STATE 
OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
R1 = 500 ll. 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
R2 ~ 500 ll. 


TA = MIN to MAX 


SN54AS299 
SN74AS299 


SN54AS323 
SN74AS323 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


fmax 
MHz 


tpLH 
10 
10 
CLK 
QA lhru QH 
'pHL 
10 
10 


10 
10 
ns 


'pLH 
CLK 
QA' or QH' 


'pHL 
10 
10 


CLR 
QA lhru QH 
12 
12 
'pHL 
GA' or QH' 
12 
12 


ns 


'PZH 
<31, <32 


10 
10 
QA thru QH 
10 
10 
ns 


'PZL 


'PZH 
10 
10 
50,51 
QA lhru QH 
10 
10 
ns 


'PZL 


'pHZ 
<31, <32 
7 
7 
QA lhru QH 
ns 


IpLZ 
7 
7 


'pHZ 
7 
7 
50,51 
QA thru QH 
ns 


IpLZ 
7 
7 


PRODUCT PREVIEW documents contain information 
on products 
in the formative 
or design phase of 
deYelopment. 
Characteristic 
data 
and 
other 


~:::;~::t;h~Sri;ht 
dt~S~r8~~:I~'r 
Tdi:~~~ti~~~~h;;: 
products 
without 
notice. 


TEXAS l!1 
INSTRUMENTS 


fI 


SN54ALS323. 
SN54AS323 
SN74ALS323. 
SN74AS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 


• 
Multiplexed 
I/O Ports Provide Improved 
Bit 
Density 


• 
Four Modes of Operation: 
Hold (Store). Shift 
Right, Shift Left, and Load Data 


• 
Operates with 
Outputs 
Enabled or at High 
Impedance 


• 
3-State 
Outputs 
Drive Bus Lines Directly 


• 
Can Be Cascaded for N-Bit Word Lengths 


• 
'ALS323 
and 'AS323 
Have Synchronous 
Clear 


• 
Application: 


Stacked or Push-Down 
Registers, Buffer 
Storage, 
and Accumulator 
Registers 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54ALS', 
SN54AS' 
... 
J PACKAGE 
SN74ALS', 
SN74AS' 
... 
OW DR N PACKAGE 


(TOP VIEW) 


50 
1 U20 
VCC 
G1 
2 
19 
51 
G2 
3 
18 
5L 


GIQG 
4 
17 
QH' 


E/QE 
5 
16 
H/QH 


C/QC 
6 
15 
F/QF 


A/QA 
7 
14 
D/QD 


QA' 
8 
13 
B/QB 
CLR 
9 
12 
CLK 


GNO 
10 
11 
5R 


U 
N~OU~ 
Il? Il? en > en 


3 
2 
1 20 19 
• 
Dependable Texas Instruments 
Quality and 
Reliability 
G/QG 
4 


E/QE 
5 


CIQC 
6 


A/QA 
7 


QA' 


18 
5L 
17 
QH' 


16 
H/QH 


15 
F/QF 


14 
DlQo 


9 10 11 1213 


1 
0:: 0 a: 
~ 
co 
da(/)d~ 


TEXAS -IJ1 


INSTRUMENTS 


II 


SN54ALS352. 
SN54AS352. 
SN74ALS352. 
SN74AS352 
DUAL 4·L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 


• 
Inverting 
Versions of 'ALS153 
and 'AS153 


• 
Permits Multiplexing 
from N Lines to 1 Line 


• 
Performs Parallel-to-Serial 
Conversion 


• 
Strobe (Enable) Line Provided for Cascading IN Lines 
to n Lines) 


• 
Typical' 
ALS352 
Power per Multiplexer 
... 
16 mW 


• 
Typical' 
AS352 
Average Propagation 
Delay Times 
Data Input to Output 
2.7 ns 
Strobe Input to Output 
4.5 ns 
Select Input to Output 
4.5 ns 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


Each of these 
data selectors/multiplexers 
contains 
inverters 
and 


drivers to supply fully 
complementary binary decoding data 


selection to the AND-DR-invert gates. Separatestrobe inputs IGI 


are provided 
for each of the two 
four·line 
sections. 


The SN54ALS352 
and SN54AS352 
are characterized for 


operation 
over 
the full 
military 
temperature 
range of 
- 
55°C 
to 
125°C. 
The SN74ALS352 and SN74AS352 
are characterized 


for operation 
from 0 °C to 70°C. 


SELECT 
DATA INPUTS 
STROBE 
OUTPUT 
INPUTS 


B 
A 
CO 
C' 
C2 
C3 
G 
y 


X 
X 
X 
X 
X 
X 
H 
H 


L 
L 
L 
X 
X 
X 
L 
H 


L 
L 
H 
X 
X 
X 
L 
L 


L 
H 
X 
L 
X 
X 
L 
H 


L 
H 
X 
H 
X 
X 
L 
L 


H 
L 
X 
X 
L 
X 
L 
H 


H 
L 
X 
X 
H 
X 
L 
L 


H 
H 
X 
X 
X 
L 
L 
H 


H 
H 
X 
X 
X 
H 
L 
L 


SN54ALS352. 
SN54AS352 
J PACKAGE 
SN74ALS352. 
SN74AS352 
0 OR N PACKAGE 


(TOPVIEWI 


1<3 
1 U,6 
VCC 
B 
2 
15 
2G 
1C3 
3 
14 
A 
1C2 
4 
13 
2C3 
1C1 
5 
12 
2C2 
1CO 
6 
II 
2C1 
1Y 
7 
10 
2CO 
GND 
8 
9 
2Y 


U 
It:) U 
Ult:) 
",~z 
>N 


3 
2 
I 2019 
1C3 
4 
18 
A 
1C2 
5 
17 
2C3 
NC 
6 
16 
NC 


lCl 
7 
IS 
2C2 


1Ca 
8 
14 
2C1 


9 
10 II 1213 
>- OU>-o 
ZZNU 
t:) 
N 


NC-No 
internal 
connection 


1G 
(1) 


lCO 
161 
151 
lCl 
141 
lC2 
lC3 
(3) 


2G 
OS) 


2eD 
(10) 


2Cl 
(11) 


2C2 1121 
2C3 1131 


fThis 
symbol 
is In accordance 
wIth 
ANSI/IEEE 
Std 9'-1984 
and 
lEe Publication 
617-12. 


P,n numbers shown 
are for D. J. and N packages. 


PRODUCTION DATA documents 
contain information 
current 
as of publication 
date. 
Products 
conform 
to spacifications 
par the terms of TeXIs Instruments 


standard 
warranty. 
Production 
processing 
does not 
necessarily 
include 
testing 
of all parameters. 


TEXAS '1!1 
INSTRUMENTS 


II 


SN54ALS352, 
SN54AS352, 
SN74ALS352, 
SN74AS352 
DUAL 4·L1NE TO 1·L1NE DATA SELECTORS/MULTIPLEXERS 


Supply 
voltage, 
Vcc 


Input voltage 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS352, 
SN54AS352 


SN74ALS352,SN74AS352 


.............. 
7 V 


7V 


-55°Cto 
125°C 


.... 
0 °c 
to 70°C 


- 65°C 
to 1 50°C 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS352. 
SN74ALS352 
DUAL 4·L1NE TO l·L1NE DATA SELECTORS/MULTIPLEXERS 


SN54ALS352 
SN74ALS352 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
- 1 
-2.6 
mA 


10L 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


SN54ALS352 
SN74ALS352 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
- 1.5 
-1.5 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
VCC- 
2 
VCC -2 


VOH 
Vee 
- 
4.5 V, 
10H - 
1 mA 
2.4 
3.3 
V 


Vee 
~ 4.5 V, 
10H ~ 
- 2.6 mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Vee 
V 
- 
4.5 V, 
10L - 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee ~ 5.5 V, 
VI ~ 2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
0.1 
mA 


lOt 
Vee ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
- 112 
mA 


Ice 
Vee 
- 
5.5 V, 
See Note 1 
6.5 
10 
6.5 
10 
mA 


tAli 
typical 
values are at VCC 
== 
5 V, TA 
= 
25°C. 


tThe 
output 
conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output 
current, 
10S' 


NOTE 1: Ice 
is measured 
with 
data and select inputs 
at 4.5 V, and G inputs 
grounded. 


VCC - 
4.5 V to 5.5 V, 


CL ~ 50 pF, 


FROM 
TO 
RL ~ 500 n, 
PARAMETER 
UNIT 
{INPUT} 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54ALS352 
SN74ALS352 


MIN 
MAX 
MIN 
MAX 


tpLH 
5 
32 
5 
24 
A or B 
y 
ns 
tpHL 
5 
24 
5 
21 


tpLH 
3 
24 
3 
18 
Data (Any el 
y 
ns 
tpHL 
2 
15 
2 
13 


tpLH 
G 
4 
26 
4 
18 
Y 
ns 
tpHL 
4 
24 
4 
20 


TEXAS l./} 
INSTRUMENTS 


SN54AS352. 
SN74AS352 


DUAL 4·L1NE TO '·L1NE DATA SELECTORS/MULTIPLEXERS 


SN54AS352 
SN74AS352 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output 
current 
12 
15 
mA 


IOL 
Low-level 
output current 
32 
48 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


iiielectrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


SN54AS352 
SN74AS352 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
IOH - 
-2 
mA 
vCC-2 
vCC-2 


VOH 
Vee 
- 
4.5 V, 
IOH - 
-12 
mA 
2.4 
3.2 
V 


Vee 
- 
4.5 V, 
10H - 
-15 
mA 
2.4 
3.3 


Vee 
- 
4.5 V, 
10L - 
32 mA 
0.25 
0.5 


VOL 
V 


Vee 
= 4.5 V, 
10L = 48 mA 
0.35 
0.5 


A, B 
0.2 
0.2 
II 
Vec 
~ 5.5 V, 
VI ~7V 
mA 
All others 
0.1 
0.1 


A, B 
40 
40 
IIH 
Vee 
= 5.5 V, 
VI ~ 2.7 V 
"A 
All others 
20 
20 


A, B 
1 
1 
IlL 
Vce 
~ 5.5 V, 
VI ~ 0.4 V 
mA 


All others 
-0.5 
-0.5 


10' 
Vee 
~ 5.5 V, 
Va 
~ 2.25 V 
-30 
-112 
-30 
- 112 
mA 
I Outputs high 
15.5 
25 
15.5 
25 


Ice 
Vee 
= 5.5 V 
I Outputs 
low 


mA 
17.5 
28 
17.5 
2B 


Vcc 
- 
4.5 V to 5.5 V, 


CL = 50 pF, 


FROM 
TO 
RL = 500O, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54AS352 
SN74AS352 


MIN 
MAX 
MIN 
MAX 


tPLH 
4 
12.5 
4 
11 
A or B 
Y 
ns 


tpHL 
4 
14 
4 
13 


tPLH 
2 
7.5 
2 
6.5 
Data (Any el 
y 
ns 


tpHL 
2 
7 
2 
6 


tpLH 
G 
3 
8 
3 
7 
Y 
ns 


tpHL 
4 
13.5 
4 
12 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS353. 
SN54AS353A. 
SN74ALS353. 
SN74AS353A 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


02661, 
APRIL 
1982-REVISEO 
MAY 
1986 


• 
Inverting 
Versions 
of 
•ALS253 
and' 
AS253 
SN54ALS353. 
SN54AS353A 
. .. 
J PACKAGE 
SN74ALS353. 
SN74AS353A 
. .. 
D OR N PACKAGE 
• 
Permits 
Multiplexing 
from 
N Lines 
to 
, 
Line 
(TOP VIEW) 
• 
Performs 
Parallel-to-Serial 
Conversion 
1<3 
1 U,6 
VCC 
• 
Typical' 
ALS353 
Power 
per 
Multiplexer 
... 
20 
mW 
B 
2 
15 
213 


1C3 
3 ,. 
A 
• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
1C2 
• 
13 
2C3 
Packages. 
Ceramic 
Chip 
Carriers. 
and 
Standard 
1C1 
5 
12 
2C2 
Plastic 
and 
Ceramic 
300-mil 
DIPs 
1CD 
6 
11 
2C1 
• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 
1Y 
7 
10 
2CD 


GND 
8 
9 
2Y 


Each of these 
data 
selectors/multiplexers 
contains 
inverters 
and 


drivers 
to supply 
full 
binary 
decoding 
data 
selection 
to the AND- 


OR-invert 
gates. 
Separate 
strobe 
inputs 
1(3) are provided 
for each 


of the two 
four·line 
sections. 


The three·state 
outputs 
can interface 
with 
and drive 
data 
lines of 


bus-organized 
systems. 
With 
all but 
one of the common 
outputs 


disabled 
(at 
a high-impedance 
state I the 
low-impedance 
of the 


single 
enabled 
output 
will 
drive 
the bus line to a high 
or low 
logic 


level. 
Each output 
has its own 
strobe 
1(3). The output 
is disabled 


when 
its strobe 
is high. 


The 
SN54ALS353 
and 
SN54AS353A 
are 
characterized 
for 


operation 
over the full military 
temperature 
range of - 55°C 
to 


125°C. 
The SN74ALS353 
and SN74AS353A 
are characterized 


for operation 
from OOC to 70°C. 


SELECT 
OUTPUT 
INPUTS 
DATA 
INPUTS 
CONTROL OUTPUT 


B 
A 
CO 
Cl 
C2 
C3 
G 
y 


X 
X 
X 
X 
X 
X 
H 
Z 
L 
L 
L 
X 
X 
X 
L 
H 
L 
L 
H 
X 
X 
X 
L 
L 
L 
H 
X 
L 
X 
X 
L 
H 
L 
H 
X 
H 
X 
X 
L 
L 


H 
L 
X 
X 
L 
X 
L 
H 


H' 
L 
X 
X 
H 
X 
L 
L 


H 
H 
X 
X 
X 
L 
L 
H 


H 
H 
X 
X 
X 
H 
L 
L 


SN54ALS353. 
SN54AS353A 
... 
FK PACKAGE 


(TOP VIEW) 


U 
1<:1U 
UI<:I 
CD 
Z>N 


3 
2 
2019 


1C3 
4 
18 


1C2 
5 
17 


NC 
6 
16 
1C1 
7 
15 
1CD 
8 
14 
9 10111213 


MUX 
fc; 
III 


lCO 
161 


lCl 
15) 
IV 
14) 
lCZ 
131 
lC3 


2G 
15 


2Ca 
(lal 


2Cl 
Ill) 
2V 
2C2 {l21 


2C3 1131 


fThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and 


lEe Publication 
617-12. 


Pin numbers shown are for D. J, and N packages. 


PRODUCTIONDATAdocuments 
contlin 
information 
current 
IS of publication 
dlte. 
Products 
conform 
to spec:ifications per the terms of Texas Instruments 
standard 
wlrrlnty. 
Production processing 
does not 
necesslrily 
include 
testing 
of III plrlmeters. 


TEXAS '1!1 
INSTRUMENTS 


II 


SN54ALS353. 
SN54AS353A. 
SN74ALS353. 
SN74AS353A 


DUAL '·OF·4 
DATA SELECTORS/MULTIPLEXERS 


WITH 3·STATE OUTPUTS 


II 


SeleCT 
{ 
A 


B 


121 


1141 


Supply 
voltage, 
VCC 


Input 
voltage 
. . 
. 
. 


Voltage 
applied 
to a disabled 
3-state 
output 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS353, 
SN54AS353A 
. 


SN74ALS353, 
SN74AS353A 


TEXAS "'!1 


INSTRUMENTS 


....... 
, 
7 V 


.... 
..•.....•.. 
. .. 
7V 


....•.•..•.. 
. . 5.5V 


. . . . . . .. 
. 
- 
55 DC to 
1 25 DC 


.......... 
0 DC to 70 DC 


- 65 DC to 1 50 DC 


SN54ALS353. 
SN74ALS353 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


SN54ALS353 
SN74ALS353 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
2.6 
mA 


IOL 
low-level 
output 
current 
12 
24 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·C 


SN54ALS353 
SN74ALS353 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
- 1.5 
-1.5 
V 


Vec 
~ 4.5 V to 5.5 V. 
10H ~ -0.4 
mA 
VCC -2 
VCC- 
2 


VOH 
Vee 
- 
4.5 V. 
10H - 
-1 
mA 
2.4 
3.3 
V 


Vee 
~ 4.5 V. 
10H = 
-2.6 
mA 
2.4 
3.2 


Vee 
~ 4.5 V. 
10L = 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
~ 4.5 V. 
10L = 24 mA 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 V. 
Vo 
= 2.7 V 
20 
20 
pA 


10ZL 
Vee 
- 
5.5 V. 
Vo 
- 
0.4 V. 
-20 
-20 
pA 


I) 
Vee ~5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vec 
= 5.5 V. 
VI = 2.7 V 
20 
20 
pA 


IlL 
Vee ~5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


lOt 
Vee ~5.5 V. 
Vo 
~ 2.25 V 
-30 
- 112 
-30 
-112 
mA 


I disabled 
I All inputs. at 4.5 V 
8 
13 
8 
13 


Ice 
Vee 
= 5.5 V 
mA 
I enabled 
I All inputs at Gnd 
7 
12 
7 
12 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) B 


(I).~ 
~ 
CJ.. 
C3 
en 
<t 
"Cc: 
CO 
en 
...J 
<t 


VCC - 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
Rl 
~ 500 n. 


PARAMETER 
R2 ~ 500 n. 
UNIT 
(INPUT) 
)OUTPUT) 
TA ~ MIN to MAX 


SN54ALS353 
SN74ALS353 


MIN 
MAX 
MIN 
MAX 


tPLH 
5 
32 
5 
24 
A or B 
Y 
ns 
'pHL 
5 
24 
5 
21 


tpLH 
4 
24 
4 
18 
Data )Any el 
y 
ns 


tpHL 
3 
15 
3 
13 


tPZH 
G 
3 
18 
3 
13 
Y 
ns 


tPZL 
3 
20 
2 
16 


tpHZ 
IT 
2 
12 
2 
10 
Y 
ns 


tpLZ 
2 
22 
2 
14 


TEXAS "'!1 
INSTRUMENTS 


SN54AS353A, 
SN74AS353A 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


SN54AS353A 
SN74AS353A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High-level 
input voltage 
2 
2 
V 


V,L 
Low-level 
input voltage 
0.8 
0.8 
V 


'OH 
High-level output current 
-12 
-15 
mA 


'OL 
Low-level 
output current 
32 
48 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


SN54AS353A 
SN74AS353A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
Vee 
~ 4.5 V, 
" = 
-18 
mA 
- 1.2 
-1.2 
V 


Vee 
= 4.5 V to 5.5 V, 
'OH = 
-2 
mA 
VCC -2 
VCC- 
2 


VOH 
Vee = 4.5 V, 
'OH = 
-12 
mA 
2.4 
3.2 
V 


Vee 
- 
4.5 V, 
'OH - 
-15 
mA 
2.4 
3.3 


Vee 
- 
4.5 V, 
10L - 
32 mA 
0.25 
0.5 


VOL 
V 
Vee 
- 
4.5 V, 
'OL - 
48 mA 
0.35 
0.5 


'OZH 
Vec 
~ 5.5 V, 
Vo 
~ 2.7 V 
50 
50 
.A 


10ZL 
Vee = 5.5 V, 
Vo 
~ 0.4 V, 
-50 
-50 
.A 


A, B 
02 
0.2 


'I 
Vee 
= 5.5 V, 
V, = 7V 
mA 


All others 
0.1 
0.1 


A, B 
40 
40 


IIH 
Vee = 5.5 V, 
V, ~2.7 V 
.A 
All others 
20 
20 


A, B 
- 1 
- 1 


IlL 
Vee 
= 5.5 V, 
V, = 0.4 V 
mA 


All others 
-0.5 
-0.5 


lOt 
Vee 
= 5.5 V, 
Vo 
~ 2.25 V 
-30 
- 112 
-30 
- 112 
mA 


I Outputs high 
15 
24 
15 
24 


'ce 
Vee ~5.5 V 
I Outputs 
low 
19 
31 
19 
31 
mA 


Outputs 
disabled 
18 
30 
18 
30 


tAli typical values are at VCC = 
5V, 
TA:: 
25°C. 


lThe 
output 
conditions 
have been chosen to produce a current 
that closely 
approximates 
one half of the true short-Circuit 
output 
current. 
105 


Vcc 
~ 4.5 V to 5.5 V, 


CL ~ 50 pF, 


FROM 
TO 
R1 ~ 500 fl, 


PARAMETER 
R2 ~ 500 fl, 
UNIT 
(INPUT! 
(OUTPUT! 


TA ~ MIN to MAX 


SN54AS353A 
SN74AS353A 


MIN 
MAX 
MIN 
MAX 


tPLH 
3 
10 
3 
9 


A or B 
Y 
ns 
'pHL 
4 
14 
4 
12 


'PLH 
3 
8.5 
3 
7.5 


Data 
(Any 
C) 
Y 
ns 
tpHL 
2 
6.5 
2 
6 


tpZH 
Strobe 
3 
8.5 
3 
7.5 


Y 
ns 


tpZL 
4 
13.5 
4 
12.5 


tPHZ 
2 
6.5 
2 
5.5 
Strobe 
Y 
ns 
tPLZ 
3 
9 
3 
7.5 


TEXAS 
• 
INSTRUMENTS 


SN54ALS373. 
SN54AS373. 
SN74ALS373 .• SN74AS373 
OCTAL O-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


• 
B Latches in a Single Package 


• 
3-State 
Bus-Driving 
True Outputs 


• 
Full Parallel Access for Loading 


• 
Buffered 
Control 
Inputs 


• 
P-N-P Inputs Reduce D-C Loading on Data 
Lines 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 8-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers. I/O ports, bidirectional bus drivers, and 
working 
registers. 


The eight latches of the' ALS373 
and' AS373 
are transparent Ootype latches. While the enable 
(C) is high the Q outputs will follow the data (0) 
inputs. 
When the enable is taken 
low. 
the 
Q 
outputs 
will be latched at the levels that were 


set up at the 0 inputs. 


A buffered output-control 
input (OC) can be used 
to place the eight outputs in either a normal logic 
state 
(high 
or 
low 
logic 
levelsl 
or 
a 
high- 
impedance 
state. 
In the high-impedance 
state 
the outputs 
neither load nor drive the bus lines 
significantly. 
The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface 
or pull-up components. 


The output 
control 
OC does 
not 
affect 
the 


internal operations 
of the latches. Old data can 
be retained or new data can be entered while the 
outputs 
are off. 


The 
SN54ALS373 
and 
SN54AS373 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS373 
and 
SN74AS373 
are 


characterized 
for operation from OOCto 70°C. 


SN54ALS373, 
SN54AS373 
... 
J PACKAGE 
SN74ALS373, 
SN74AS373 
... 
OW DR N PACKAGE 


(TOP VIEWI 


OC 
10 


10 
20 
20 
30 
3D 
40 
8 


40 
9 


GNO 
10 


PRODUCTION DATA documents 
cont.in 
inform.tion 
current '1 of public-lion date. Products conform to 
specific.tions 
per the terms of TeXIS Instruments 
::~::~~i~a{::1~1i 
~~:~~~ti:; 
:11U::::~:t::'~Snot 
TEXAS '1!1 
INSTRUMENTS 


3 
2 
1 2019 


4 
18 


5 
17 


6 
16 


7 
15 


8 
14[ 


9 
10 11 12 13 


INPUTS 
OUTPUT 
DC 
ENABLE C 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
°0 
H 
X 
X 
Z 


SN54ALS373. 
SN54AS373. 
SN74ALS373. 
SN74AS373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


Dc 
111 
EN 
c 
(111 
c, 


10 
131 
10 
I> 
\7 
121 
lQ 


2Q 
141 
151 
2Q 


3Q 
171 
161 
3Q 


40 
181 
191 
4Q 


50 
1131 
1'21 
5Q 


60 
1141 
1151 
6Q 
70 
(11) 
1161 
7Q 


80 
1'81 
(191 
8Q 


Oc 
111 


C 1111 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS373. 
SN54AS373. 
SN74ALS373. 
SN74AS373 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


absolute 
maximum 
ratings 
over free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage, 
Vee 
. 


Input voltage 
Voltage applied to a disabled 3-state 
output. 
Operating free-air temperature 
range: 
SN54ALS373, 
SN54AS373 


SN74ALS373, 
SN74AS373. 


7 V 
7V 
5.5 V 
-55°e 
to 125°e 


ooe to 700e 
-65°e 
to 1500e 


SN54ALS373 
SN74ALS373 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
Input 
voltage 
2 
2 
V 


VIL 
low level Input 
voltage 
0.7 
0.8 
V 


10H 
Hlgh~level 
output 
current 
1 
- 2.6 
mA 


10L 
Low-level 
output 
current 
12 
24 
mA 
'w 
Pulse duration, 
enable C high 
10 
10 
ns 


'su 
Setup time, data before enable Cl 
10 
10 
ns 


'h 
Hold time, data after enable C1 
7 
7 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·e 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54ALS373 
SN74ALS373 
PARAMETER 
TEST CONDITIONS 
Typf 
Typf 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II = 
-18 
mA 
- 1.5 
-1.5 
V 


Vee 
- 
4.5 v to 5.5 v, 
10H - 
0.4 mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
= 4.5 V, 
10H = 
-1 
mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V. 
'OH - 
- 2.6 mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 V 
10L - 
24 mA 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 V, 
Va 
- 
2.7 V 
20 
20 
pA 


10ZL 
Vee 
= 
5.5 V, 
VI = 0.4 V 
-20 
-20 
pA 


II 
Vee - 5.5 V, 
VI = 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
pA 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


101 
Vee - 5.5 V. 
Va 
= 2.25 V 
-30 
112 
-30 
-112 
mA 


I Outputs 
high 
9 
16 
9 
16 


Ice 
Vee 
= 5.5 V 
I Outputs 
low 
16 
25 
16 
25 
mA 


I Outputs disabled 
17 
27 
17 
27 


t All typical values are at VCC 
= 
5 V. TA 
= 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS- 


TEXAS .• 
INSTRUMENTS 


II 


SN54ALS373. 
SN74ALS373 
OCTAL O-TYPE TRANSPARENT 
LATCHES WITH 
3-STATE 
OUTPUTS 


Vcc 
- 
4.5 V 10 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT) 


TA - 
MIN 10 MAX 


SN54AlS373 
SN74AlS373 


MIN 
MAX 
MIN 
MAX 


IPLH 
2 
17 
2 
12 
0 
Q 
ns 


IpHL 
1 
19 
4 
16 


IpLH 
C 
6 
29 
6 
22 


IpHL 
Any Q 
1 
27 
7 
23 
ns 


IpZH 
OC 
6 
22 
6 
18 
Any 
Q 
ns 
IPZL 
5 
24 
5 
20 


IpHZ 
OC 
2 
12 
2 
10 


IpLZ 
Any 
Q 
2 
16 
2 
12 
ns 
l>r- 
en 


Q) 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
~ 
Co 
l>en 
Q 
~ 
(')c: 
;::;." 
CIl 


TEXAS 
~ 
INSTRUMENTS 


SN54AS373, 
SN74AS373 
OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3·STATE 
OUTPUTS 


SN54AS373 
SN74AS373 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
12 
15 
mA 


IOL 
Low-level 
output current 
32 
48 
mA 


tw 
Pulse duration, 
enable C high 
5.5 
4.5 
ns 


tsu 
Setup time, data before enable Cl 
2 
2 
ns 


th 
Hold time, data after enable C! 
3 
3 
ns 


TA 
Operating 
free air temperature 
- 55 
125 
0 
70 
"C 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS373 
SN74AS373 


PARAMETER 
TEST CONDITIONS 
TVpt 
TVpt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V. 
II - -18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V. 
IOH - 
-2 
mA 
VCC 
2 
VCC - 2 


VOH 
VCC - 
4.5 V. 
IOH - 
12 
mA 
2.4 
3.2 
V 


VCC = 4.5 V. 
IOH = 
-15 
mA 
2.4 
3.3 


VCC - 
4.5 V. 
IOL - 
32 mA 
0.27 
0.5 


VOL 
V 


VCC = 4.5 V. 
IOL - 
48 mA 
0.32 
0.5 


IOZH 
VCC = 5.5 V. 
Vo 
- 
2.7 V 
50 
50 
pA 


IOZL 
VCC 
5.5 V. 
VI - 
0.4 V 
50 
50 
pA 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V. 
VI = 2.7 V 
20 
20 
pA 


IlL 
VCC 
5.5 V. 
VI - 
0.4 V 
-0.02 
-0.5 
-0.02 
0.5 
mA 


10' 
VCC - 
5.5 V. 
Va 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs 
high 
55 
90 
55 
90 


ICC 
Vcc 
= 5.5 V 
I Outputs 
low 
55 
85 
55 
85 
mA 


I Outputs disabled 
65 
100 
65 
100 


tAli typical values are at VCC 
'" 5 V. TA 
-:; 25°C. 


t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


TEXAS '1!1 
INSTRUMENTS 


fI 


SN54AS373, 
SN74AS373 
OCTAL D·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


Cl - 
50 pF. 


FROM 
TO 
R1 - 
50011. 


PARAMETER 
R2 - 
50011. 
UNIT 
IINPUT) 
IOUTPUT) 
TA - 
MIN to MAX 


SN54AS373 
SN74AS373 


MIN 
MAX 
MIN 
MAX 


'plH 
3 
8 
3.5 
6 
D 
Q 
ns 


'pHl 
3 
7 
3.5 
6 


'plH 
6.5 
14 
6.5 
11.5 


C 
Any 
Q 
ns 


'pHl 
5 
8 
5 
7.5 


IplH 
Oc 
2 
7.5 
2 
6.5 
Any 
Q 
ns 


tpll 
4.5 
10.5 
4.5 
9.5 


'pHl 
3 
7.5 
3 
6.5 
OC 
Any 
Q 
ns 


'pLl 
3 
8 
3 
7 
~r- 
en 
Q) 
NOTE 1: load 
circuit and voltage 
waveforms 
are shown 
in Section 
1. 


:J 
Q. 
~en 
(") 
:;" 
(") 
c:;+ 
fIl 


TEXAS ." 
INSTRUMENTS 


SN54ALS374, 
SN54AS374, 
SN74ALS374. 
SN74AS374 
OCTAL D·TYPE EDGE·TRIGGEREDFLlp·FLOPS WITH 3·STATE OUTPUTS 


• 
D-Type Flip-Flops In a Single Package 


• 
3-State 
Bus-Driving 
True Outputs 


• 
Full Parallel Access for Loading 


• 
Buffered 
Control 
Inputs 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


description 


These 
B-bit 
flip-flops 
feature 
three-state 
outputs 
designed 


specifically 
for 
driving 
highly 
capacitive 
or 
relatively 
low- 


impedance 
loads. 
They 
are particularly 
suitable 
for implementing 


buffer 
registers. 
110 ports, 
bidirectional 
bus drivers, 
and working 


registers. 


The 
eight 
flip-flops 
of 
the 
'ALS374 
and 
'AS374 
are 
edge- 


triggered 
Ootype flip-flops. 
On the positive 
transition 
of the clock 


the Q outputs 
will be set to the logic levels that 
were set up at the 
o inputs. 


A buffered 
output-control 
input 
can be used to place the eight 


outputs 
in either 
a normal 
logic state 
(high or low logic levels) or a 


high-impedance 
state. 
In the high-impedance 
state 
the 
outputs 


neither 
load 
nor 
drive 
the 
bus 
lines significantly. 
The 
high- 


impedance 
third 
state 
and increased 
drive 
provide 
the capability 


to drive 
the bus lines in a bus-organized 
system 
without 
need for 


interface 
or pull-up 
components. 


The output 
control 
lOCI does not affect 
the internal 
operation 
of 


the 
flip-flops. 
Old 
data 
can 
be 
retained 
or 
new 
data 
can 
be 


entered 
while 
the outputs 
are in the high-impedance 
state. 


The 
SN54ALS374 
and 
SN54AS374 
are 
characterized 
for 


operation 
over 
the full 
military 
temperature 
range 
of 
- 55°C 
to 


125°C. 
The SN74ALS374 
and SN74AS374 
are characterized 


for operation 
from 
OOC to 70°C. 


SN54ALS374. 
SN54AS374 
... 
J PACKAGE 
SN74AlS374. 
SN74AS374 
_ .. 
DW OR N PACKAGE 


(TOP VIEW) 


DC 
10 
10 
20 
20 
30 
3D 
40 
40 
GNO 
fI 


PRODUCTIONDATA documents contain information 
current 
as of publication 
date. Products 
conform 
to specifications 
per the terms of Texas Instruments 


standard 
warranty. 
Production 
processing 
does not 
necessarily 
include 
testing 
of all parameters. 


TEXAS 
~ 
INSTRUMENTS 
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2 
19 


3 
18 


4 
17 


5 
t6 


6 
15 


7 
t4 


8 
13 


9 
12 


10 
1t 


SN54AlS374. 
SN54AS374 
... 
FK PACKAGE 


(TOP VIEW) 


U 
Odluud 
.-10>00 


2 
1 20'9 


20 
4 
18 
BO 


20 
5 
17 
70 


30 
6 
16 
70 


3D 
7 
15 
60 


40 
8 
14 
60 


9 
10 11 12 13 


d 0 ><dO 
".2 
cjLOLO 
Cl 


INPUTS 
OUTPUT 
~ 
ClK 
D 
0 


l 
t 
H 
H 


l 
t 
l 
l 


l 
l 
X 
00 
H 
X 
X 
Z 


SN54ALS374. 
SN54AS374. 
SN74ALS374. 
SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


:I=- 
logic diagram (positive 
logic) 
r- 
V) 


ell::s 
Q. 


:l=- 
V) 
(') 
::;" 
nc::+ 
UI 


10 
l> 


121 10 
10 
20 
(41 
15l 20 
30 
171 
161 30 


40 
181 
191 40 
50 
1131 
1121 50 


60 
1141 
1151 60 


70 
1171 
1161 70 
80 
1181 
1191 80 


121'0 


141 
20 


171 
3D 


IBI 
40 


(13) 
50 


60 (14) 


1171 
70 


(,B) 
('91 
BO 
BO 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and lEe Publication 
617-12. 


Pin numbers 
shown 
are for OW. J, and N packages. 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply volt8ge, VCC 
. 
7 V 


Input voltage . . . 
. . . . . . . . . . . . . . . . . . . 
. .. 7 V 


Voltage applied to a disabled 3-state output. 
. . . . . . . . . 
. 
5.5 V 


Operating free-air temperature range: SN54ALS374, SN54AS374 
- 55°C to ,25°C 


SN74ALS374,SN74AS374 
OOCt070oC 


- 65°C to , 50°C 


TEXAS ." 
INSTRUMENTS 


SN54ALS374. 
SN74ALS374 


OCTAL D·TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


SN54ALS374 
SN74ALS374 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


'OH 
high-level 
output current 
-1 
-2.6 
mA 


10L 
Low·level 
output current 
12 
24 
mA 


fclock 
Clock frequency 
0 
30 
0 
35 
MHz 


IClK 
high 
16.5 
14 
tw 
Pulse duration 
ns 
IClK 
low 
16.5 
14 


tsu 
Setup time. data before eLK I 
10 
10 
ns 


th 
Hold time. data after eLK I 
4 
0 
ns 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°c 


PARAMETER 
TEST CONDITIONS 
SN54ALS374 
SN74ALS374 


Typl 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
VCC 
4.5 V. 
II 
18 mA 
1.5 
1.5 
V 


VCC 
4.5 V to 5.5 V. 
'OH 
0.4 mA 
VCC 
2 
VCC 
2 


VOH 
vcc 
4.0 v. 
'OH 
1 mA 
L4 
".3 
V 


VCC - 
4.5 V. 
'OH - 
2.6 mA 
2.4 
3.2 


VCC 
4.5 V. 
10l 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC - 
4.5 V 
10l 
- 
24 mA 
0.35 
0.5 


'OZH 
VCC - 
5.5 V. 
VO-2.7V 
20 
20 
"A 
'OZl 
VCC - 
5.5 V. 
Vo 
= 0.4 V 
20 
20 
"A 


" 
VCC 
5.5 V. 
V, 
7V 
0.1 
0.1 
mA 


'IH 
VCC 
5.5 V. 
V, 
2.7 V 
20 
20 
"A 
III 
VCC - 
5.5 V. 
V, - 
0.4 V 
-0.2 
-0.2 
mA 


'0' 
VCC = 5.5 V. 
Vo 
= 2.25 V 
-30 
- 112 
-30 
- 112 
mA 
I Outputs 
high 
11 
19 
11 
19 


ICC 
Vcc 
= 5.5 V 
I Outputs 
low 
19 
28 
19 
28 
mA 


I Outputs 
disabled 
20 
31 
20 
31 


tAli 
typical 
values 
are at Vcc :: 5 V, 
TA 
= 
25°C. 


*The 
output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates 
one 
half 
of the true 
shan-circuit 
output 
current, 
lOS- 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS374. 
SN74ALS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 


VCC 
~ 4.5 
V to 5.5 
V, 


CL ~ 
50 pF, 


FROM 
TO 
R1 = 500 
n, 
PARAMETER 
UNIT 


(INPUT) 
(OUTPUT) 
R2 
~ 
500 
n, 


TA 
= MIN to MAX 


SN54ALS374 
SN74ALS374 


MIN 
MAX 
MIN 
MAX 


fmax 
30 
35 
MHz 


'PLH 
eLK 
3 
21 
3 
12 
Q 
ns 
'pHL 
5 
19 
5 
16 


'PZH 
6C 
5 
27 
5 
17 
Q 
ns 
'pZL 
6 
23 
7 
18 


'pHZ 
6C 
2 
12 
2 
10 
Q 
ns 


IpLZ 
3 
33 
3 
18 


EXPANDABLE 
4·WORD 
BY 8·BIT 
GENERAL 
REGISTER FILE 
4 


'ALS374 


OR'AS374 


OUTPUT 
{ 
ENABLE 


SELECT 


INPUT 


CLOCK 
{ 


SELECT 


TEXAS ." 
INSTRUMENTS 


SN54AS374. 
SN74AS374 


OCTAL O·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 


SN54AS374 
SN74AS374 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


10H 
- 
High-level output current 
-12 
-15 
mA 


10l 
low-level 
output 
current 
32 
48 
mA 


fclock 
Clock frequency 
0 
100 
0 
125 
MHz 


I elK 
high 
5.5 
4 


tw 
Pulse duration 
3 
ns 
I elK 
low 
5 


Setup time data 
3 
2 
ns 
tsu 
before elKI 


th 
Hold time, 
data 
after 
eLK I 
3 
2 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
DC 


SN54AS374 
SN74AS374 
PARAMETER 
TEST CONDITIONS 
TVpl 
TVPI 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H - 
-2 
mA 
VCC-2 
VCC -2 


VOH 
Vee 
4.5 V, 
10H 
12 mA 
2.4 
3.2 
V 


Vee 
~ 4.5 V, 
IOH ~ -15 
mA 
2.4 
3.3 


Vee 
~ 4.5 V, 
IOL ~ 32 mA 
0.29 
0.5 


VOL 
V 
Vee 
- 
4.5 V 
10l 
- 
48 mA 
0.34 
0.5 


10ZH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7 V 
50 
50 
~A 


10Zl 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
50 
50 
~A 


II 
Vee 
~ 5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 
I oe, 
elK 
-0.5 
-0.5 
III 
I Data 
Vee = 5.5 V, 
VI ~ 0.4 V 
mA 
-3 
-2 


10Z 
Vce ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs high 
77 
120 
77 
120 


Ice 
Vee ~5.5 V 
I Outputs low 
84 
128 
84 
128 
mA 
I Outputs disabled 
84 
128 
84 
128 


tAU typical 
values are at VCC 
= 5 V. TA 
== 
25ClC. 


tThe 
output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true 
short-ctrcuit 
output 
current, 
10S' 


TEXAS ~ 
INSTRUMENTS 


II 


SN54AS374, 
SN74AS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE 
OUTPUTS 


II 


VCC - 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
R1 = 5000 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 ~ 5000 


TA ~ MIN to MAX 


SN54AS374 
SN74AS374 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
125 
MHz 


tpLH 
3 
11 
3 
8 
elK 
Q 
11.5 
4 
9 
ns 


tPHL 
4 


tpZH 
oc 
2 
7 
2 
6 
Q 
ns 


tpZL 
3 
11 
3 
10 


tpHZ 
oc 
2 
7 
2 
6 
Q 
ns 


tpLZ 
2 
7 
2 
6 


BUS 
CLOCK 1 
H%""t..J 


EXCHANGE '"1..I" 
CLOCK 
CLOCK 2 
H 
""t..J 


CLOCK CIRCUIT FOR BUS EXCHANGE 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS465A 
THRU SN54ALS468A, 
SN74ALS465A 
THRU SN74ALS468A 


OCTAL BUFFERS WITH 3·STATE OUTPUTS 


• 
Mechanically and Functionally Interchangeable with 
DM71/81lS97 
and DM71/81lS98 


• 
P-N-P Inputs Reduce Bus loading 


• 
3-State Outputs Rated at IOl of 12 mA and 24 mA for 
SN54AlS' 
and SN74AlS', 
Respectively 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


DEVICE 
DATA PATH 


'ALS465A 
True 


'ALS466A 
Inverting 


'ALS467A 
True 


'ALS468A 
Inverting 


description 


These octal 
buffers 
utilize the latest advanced 
low-power 
Schottky 


technology. 
The' 
ALS465A 
and' 
ALS466A 
have 
a two-input 


active-low 
AND enable 
gate controlling 
all eight 
data buffers. 
The 


'ALS467A 
and 'ALS46BA 
have two 
separate 
active-low 
enable 


inputs 
each controlling 
four data buffers. 
In each case, a high level 


on any G places 
the 
affected 
outputs 
at high 
impedance. 


The 
SN54ALS465A, 
SN54ALS466A, 
SN54ALS467A, 
and 


SN54ALS46BA 
are 
characterized 
for 
operation 
over 
the 
full 


military. 
temperature 
range 
of 
- 
55°C 
to 
125°C. 
The 


SN74ALS465A, 
SN74ALS466A, 
SN74ALS467A, 
and 


SN74ALS46BA 
are characterized 
for operation 
from ooe to 70°C. 


SN54ALS467A. 
SN54ALS468A 
... 
J PACKAGE 
SN74ALS467A. 
SN74ALS468A 
... 
ow 
OR N PACKAGE 


(TOP VIEW) 


1G 
1 U20 
Vee 
1A1 
2 
19 
2G 
1Y1 
3 
18 
2A4 
1A2 
4 
17 
2Y4 
1Y2 
5 
16 
2A3 
1A3 
6 
15 
2Y3 
1Y3 
7 
14 
2A2 
1A4 
8 
13 
2Y2 


1Y4 
9 
12 
2A1 


GND 
10 
11 
2Y1 


SN54ALS465A. 
SN54ALS466A 
... 
J PACKAGE 
SN74ALS465A. 
SN74ALS466A 
... 
OW OR N PACKAGE 


(TOP VIEW) 


G1 
A1 


Y1 
A2 
Y2 
A3 
Y3 


A4 


Y4 


GND 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


SN54ALS465A. 
SN54ALS466A 
. .. 
FK PACKAGE 


(TOP VIEW) 


U 
.-.- 
UN 
>- «Ie.:> > Ie.:> 
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A2 
4 
18 
AB 
Y2 
5 
17 
YB 
A3 
6 
16 
A7 
Y3 
7 
15 
Y7 
A4 
8 
14 
A6 


9 
10 11 1213 
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SN54ALS468A. 
.. 
FK PACKAGE 


(TOP VIEW) 
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1A2 
4 
18 
2A4 
1Y2 
5 
17 
2Y4 
lA3 
6 
16 
2A3 
1Y3 
7 
15 
2Y3 
1A4 
8 
14 
2A2 


9 
1011 
1213 


<t 
O 
.•... 
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-e"NNN 


PRODUCTION DATA documents 
contain 
information 
current 
IS of publication 
date. 
Products 
conform 


to specifications 
per the terms of TexIs Instruments 


standard warranty. Production processing does not 
necessarily 
include testing of all parameters. 


TEXAS 'I!J 
INSTRUMENTS 


II 


SN54ALS465A 
THRU SN54ALS468A, SN74ALS465A 
THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 


logic symbols t 


'ALS46SA 


ill 


il2 


Al 
\l 


131 
Yl 


A2 
ISI 
Y2 


A3 
161 
171 
II 


Y3 


A4 
(6) 
(91 
Y4 


AsI121 
1111 
YS 


AS 
(14) 
1131 
Y6 
» 
A71161 
1151 
Y7 
r- 
A81181 
(171 
Y8 
en 
II)~c. 
» 
logic diagrams (positive 
logic) 
en 
(") 
'ALS465A 
:;'n 
ill 
C 
il2 
::+' 
(/) 
Al 
(31 
Yl 


A2 
(51 
Y2 


A3 
171 
Y3 


A4 
(91 
Y4 


A5 
1111 
Y5 


A6 
1131 
Y6 


A7 
1151 
Y7 


A8 
1171 
Y8 


Al 
121 
Yl 


A2 
141 
Y2 


A3 
161 
Y3 


A4 
181 
Y4 


AS 
(121 
Y5 


AS 
1141 
Y6 


A7 
1161 
Y7 


A8 
(181 
Y8 


'ALS466A 


ill 
il2 


Al 
(31 
Yl 


A2 
151 
Y2 


A3 
171 
Y3 


A4 
(91 
Y4 


AS 
1111 
Y5 


AS 
(131 
Y6 


A7 
\151 
Y7 


A8 
1171 
Y8 


TEXAS • 
INSTRUMENTS 


SN54ALS465A 
THRU SN54ALS468A, SN74ALS465A 
THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 


13) 
1Y1 


151 
1Y2 


17) 
1Y3 


191 
1Y4 


1111 
2Y1 


1131 
2Y2 


1151 
2Y3 
117) 
2Y4 


131 
1Y1 


151 
1Y2 


171 
1Y3 


191 
1Y4 


2A1 
1121 


2A2 
1141 


2A3 
(18) 


2A4 
1181 


111) 
2Y1 


1131 
2Y2 


115) 
2Y3 


1171 
2Y4 


'ALS468A 


1G 


1A1 
13) 
1Y1 


1A2 
151 1Y2 


1A3 
171 1Y3 


lA4 
191 
1Y4 


2G 


2A1 
1111 2Y1 


2A2 
1131 
2Y2 


2A3 
(15) 
2Y3 


2A4 
117) 
2Y4 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS465A 
THRU SN54ALS46BA, SN74ALS465A 
THRU SN74ALS46BA 
OCTAL BUFFERS WITH ]·STATE OUTPUTS 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee 
. 
Input voltage. 
. 
. 
Voltage applied to a disabled 3-state output 
Operating free-air temperature range: SN54ALS465A THRU SN54ALS468A 
. 


SN74ALS465A THRU SN74ALS468A 


7V 
7V 
5.5 V 
-55°C 
to 125°C 
DoC to 70°C 


- 65°C to 150°C 


SN54ALS465A 
SN74ALS465A 


THRU 
THRU 


SN54ALS468A 
UNIT 


SN74ALS468A 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level 
input voltage 
2 
2 
V 


VIL 
Low·level 
input voltage 
0.7 
0.8 
V 


10H 
High-level 
output current 
-12 
-15 
mA 


12 
24 


10L 
low-level 
output 
current 
48t 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°C 


~r- 
CJ) 
ll):;, 
Q. 
~ 
C/) 
tThe 
extended 
limit 
applies 
only 
if VCC 
is maintained 
between 
4.75 
V and 
5.25 
V. 
n 
The 48 mA limit applies for SN74AlS465A·l. 
SN74AlS466A·l. 
SN74ALS467A·l. 
and $N74ALS468A·' 
only. 


:::0' 
n 
electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless otherwise 
noted) 


c: 
;::;.' 
en 
SN54ALS465A 
SN74ALS465A 


PARAMETER 
THRU 
THRU 
TEST 
CONDITIONS 
UNIT 


SN54ALS468A 
SN74ALS468A 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18mA 
-1.5 
-1.5 
V 


Vcc 
- 
4.5 v 10 5.5 V, 
10H - 
-0.4 
mA 
Vcc -2 
vcc -2 


VOH 
VCC ~ 4.5 V, 
10H ~ -3 
mA 
2.4 
3.2 
2.4 
3.2 


VCC ~ 4.5 V, 


V 


10H = 
-12 
mA 
2 


Vee 
- 
4.5 V, 
10H ~ -15 
mA 
2 


VCC = 4.5 V, 
10L ~ 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VCC = 4.5 V, 
10L ~ 24 mA 
V 


1I0L = 48 mA for 
- 1 versions) 
0.35 
0.5 


10ZH 
VCC - 
5.5 V, 
VO~2.7V 
20 
20 
"A 


10ZL 
Vec 
- 
5.5 V, 
Vo 
- 
0.4 V 
-20 
-20 
"A 
II 
Vce 
~ 5.,5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V, 
VI~2.7V 
20 
20 
"A 
IlL 
VCC - 
5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


101 
VCC ~ 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


'ALS465A 
Outputs 
high 
11 
21 
" 
16 


'ALS467A 
VCC ~ 5.5 V 
Outputs 
low 
19 
33 
19 
28 
mA 


Ice 
Outputs 
disabled 
23 
38 
23 
33 


'ALS466A 
Outputs 
high 
7 
15 
7 
10 


'ALS468A 
VCC ~5.5 V 
Outputs low 
16 
29 
16 
24 
mA 


Outputs 
disabled 
19 
32 
19 
27 


*AII 
typical 
values 
are at VCC 
= 
5 V, 
TA 
:: 
25°C. 


§The output 
conditions 
have 
been chosen 
to produce 
a current 
that closely 
approximates 
one half of the true short-circuit 
output 
current, 
lOS- 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS465A 
THRU SN54ALS468A. SN74ALS465A 
THRU SN74ALS468A 


OCTAL BUFFERS WITH 3-STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
R1 = 500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
R2 ~ 500 O. 


TA 
= MIN to MAX 


SN54ALS465A 
SN74ALS465A 


SN54ALS467A 
SN74ALS467A 


MIN 
MAX 
MIN 
MAX 


tPLH 
A 
2 
16 
2 
13 
Y 
ns 


tPHL 
4 
15 
4 
12 


tPZH 
(j 
4 
27 
4 
23 


tPZL 


Any Y 
5 
30 
5 
25 
ns 


lpHZ 
(j 
2 
12 
2 
10 


lPLZ 
Any Y 
3 
21 
3 
18 
ns 


VCC ~ 4.5 V 10 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
R1 ~ 500 O. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUT) 
R2 ~ 500 O. 


TA 
= MIN 10 MAX 


SN54ALS466A 
SN74ALS466A 


SN54ALS468A 
SN74ALS468A 


MIN 
MAX 
MIN 
MAX 


lPLH 
A 
3 
14 
3 
12 
Y 
ns 


lPHL 
2 
11 
2 
9 


lPZH 
G 
4 
21 
4 
16 


lPZL 
Any Y 
7 
25 
7 
23 


ns 


lpHZ 
G 
2 
12 
2 
10 
Any 
Y 
ns 


lpLZ 
2 
20 
2 
17 


TEXAS ~ 
INSTRUMENTS 


II 


II 


SN54ALS518 
THRU SN54ALS522, 
SN74ALS518 
THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 


• 
Compares Two 8-8it Words 


• 
Choice of Totem-Pole 
or Open-Collector 
Outputs 


• 
'AlS518, 
'AlS520, 
and 'AlS522 
Have 20-kQ 
Pull-up 
Resistors on Q Inputs 


• 
Package Options 
Include Plastic "Small 
Outline" 


Packages, 
Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


SNS4ALS' 
... 
J PACKAGE 
SN74ALS' 
... 
OW OR N PACKAGE 


(TOP VIEW) 


INPUT 
OUTPUT FUNCTION 


TYPE 
PULL·UP 
AND 


RESISTOR 
CONFIGURATION 


'ALSS18 
Yes 
P= Q open-collector 


'ALSS19 
No 
P=a open-collector 


'ALSS20 
Yes 
~ 
totem-pole 


'ALSS21 
t 
No 
~ 
totem-pole 


'ALSS22 
Yes 
~ 
open-collector 


These 
identity 
comparators 
perform 
comparisons 
on two 
eight- 


bit 
binary 
or BCD 
words. 
The' 
ALS518 
and' 
ALS51 
9 provide 


P=O 
outputs, 
while 
the 
'ALS520, 
'ALS521, 
and 
'ALS522 


provide 
P = 0 
outputs. 
The' 
ALS518, 
'ALS519, 
and' 
ALS522 


have 
open-COllector 
outputs. 
The 
'ALS518, 
'ALS520, 
and 


'ALS522 
feature 
20-kQ 
pull-up 
termination 
resistors 
on the 
0 


inputs 
for analog 
or switch 
data. 


G 
PO 
00 
P1 
01 
P2 
02 
P3 
03 
GND 


VCC 
P=OIP=ot 
07 
P7 
06 
P6 
05 
P5 
04 
P4 


~ 
uO 
u " 
>0.. 


3 
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P1 
4 
18 
07 


01 
5 
17 
P7 


P2 
6 
16 
06 


02 
7 
15 
P6 


P3 
B 
14 
05 


9 
10 11 1213 


The SN54ALS518 
through 
SN54ALS522 
are characterized 
for 


operation 
over the full 
military 
temperature 
range of 
- 55°C 
to 


125°C. 
The 
SN74ALS518 
through 
SN74ALS522 
are 


characterized 
for operation 
from O°C to 70°C. 


1 V20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


B 
13 


9 
12 


10 
11 


INPUTS 
OUTPUTS 


DATA 
ENABLE 
P=Q 
P, Q 
P=Q 
G 


P-Q 
L 
H 
L 


P>Q 
L 
L 
H 


P<Q 
L 
L 
H 


X 
H 
L 
H 
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TEXAS "!} 
INSTRUMENTS 


SN54ALS518 
THRU SN54ALS522, 
SN74ALS518 
THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 


logic symbols t 


'ALS518 
'ALS520 
'ALS522 


'ALS519 
'ALS521 
COMP 
COMP 
COMP 
- 
(11 
Gl 
[> 
G 
(11 
Gl 
[> 
G 
(11 
Gl 
[> 


G (21 
} 


PO (2) 
} 


PO (2) 
} 


PO (41 
141 
141 
:~ 
(61 
Pl 
16) 
Pl 
(61 
P2 
P2 
P3 
(81 
P3 
(81 
P3 
(81 
P4 
(111 
P4 
(11) 
P4 
(111 


P5 
(131 
P5 
113) 
P5 
(131 


P6 
(151 
P6 
(15) 
P6 (151 
P7 
117) 
1••••00 
1191 P=O 
P7 
(171 
lP=O 
(191 P=O 
P7 
(17) 
lP=O Q 
(19)M 


(3) 
} 


(3) 
} 


00 
(3) 
} 


~~ 
(5) 
00 
(5) 
15) 
01 
01 
02 
(7) 
02 
I7l 
02 
(7) 
» 
03 
(9) 
03 
(9) 
03 
(9) 


•••• 
04 
(121 
04 
(121 
04 
(121 
CJ) 
as 
(14) 
as 
(14) 
as 
(141 
III 
06 
(16) 
06 
(161 
06 
(16) 
:;, 
07 
(181 
07 
(181 
07 
(181 
C.» 
CJ) 
logic diagrams (positive 
logic) 
("') 
'ALS518 
'ALS520 
:;' 
'ALS519 
'ALS521 
n 
C 
'ALS522 
;::0.' 
P7 
P7 
en 
07 


P6 
P6 


06 


P5 
P5 
as 
as 


P4 
P4 


04 
(191 
P=O 
(191 
p;;Q 
P3 
P3 


03 


P2 
P2 


02 
02 


Pl 
Pl 


01 
01 


PO 
PO 


00 
00 


G 
III 
G 
(1) 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS51B 
THRU SN54ALS522. 
SN74ALS51B 
THRU SN74ALS522 
B-BIT IDENTITY COMPARATORS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted} 


Supply voltage, VCC 
7 V 
Input voltage: 
Q inputs of' ALS518, 'ALS522 
. . . . . . . . . . 
VCC + 0.5 V or 5.5 V, whichever is less 


All other inputs 
. . . . . . . . . 
. . . . . . . . . . . . . . . . . . . 
7 V 
Off-state output voltage 
. . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . 
7 V 
Operating free-air temperature range: 
SN54ALS518, SN54ALS519, SN54ALS522 
- 55 DCto 125 DC 


SN74ALS518,SN74ALS519,SN74ALS522 
ODCt070DC 


Storage temperature range 
. . . . . . . . . . . . 
. . . . . . . . . . . .. 
- 65 DCto 150 DC 


SN54ALS518 
SN74ALS518 


SN54ALS519 
SN74ALS519 
UNIT 
SN54ALS522 
SN74ALS522 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low41evel input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


10L 
Low·level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
DC 


SN54ALS518 
SN74ALS518 


PARAMETER 
TEST CONDITIONS 
SN54ALS519 
SN74ALS519 


UNIT 
SN54ALS522 
SN74ALS522 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
4.5 V, 
II 
t8 
mA 
1.5 
1.5 
V 


10H 
Vee 
- 
5.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


10L - 
24 mA 
V 
Vee 
- 
4.5 V, 
0.35 
0.5 


II 


'ALS518, 
'ALS522 
Q inputs 
Vee 
- 
5.5 V. 
VI - 
5.5 V 
0.1 
0.1 
All other inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
mA 
0.1 
0.1 


IIH 


'ALS518. 
'ALS522 
Q inputs 
Vee 
~ 5.5 V, 
-0.2 
-0.2 
mA 
All other inputs 
VI = 2.7V 
20 
20 
~A 


IlL 


'ALS518, 
'ALS522 
Q inputs 
Vee 
~ 5.5 V, 
VI ~ 0.4 V 
-0.6 
-0.6 
All other inputs 
mA 
0.1 
0.1 


'ALS518 
11 
17 
11 
17 


Ice 
'ALS519 
Vee ~5.5 V, 
See Note 1 
11 
17 
11 
17 
mA 


'ALS522 
11 
17 
11 
17 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS518 
THRU SN54ALS522, 
SN74ALS518 
THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL = 680 
Q. 


PARAMETER 
TA ~ MIN to MAX 
UNIT 


(lNPUTI 
(OUTPUT) 
SN54ALS518 
SN74ALS518 


SN54ALS519 
SN74ALS519 


MIN 
MAX 
MIN 
MAX 


'pLH 
p=o 
15 
37 
15 
33 
P or Q 
ns 


'PHL 
3 
18 
3 
15 


'PLH 
G 
p=o 
15 
37 
15 
33 
ns 


'pHL 
3 
18 
3 
15 
II. 
» .ALS522 
switching 
characteristics 
(see Note 1) 
r- 
C/) 


C»:;, 
Q. 
» 
C/) 
(') 
:0'o 
r::: 
;::;" 
en 
NOTE 
1: Load circuit and voltage 
waveforms 
are shown 
in Section 
1. 


Vcc 
~ 4.5 V 10 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL = 680 
Q. 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT I 
TA ~ MIN to MAX 


SN54ALS522 
SN74ALS522 


MIN 
MAX 
MIN 
MAX 


'pLH 
P or Q 
P=O 
10 
30 
10 
25 
ns 


'PHL 
5 
25 
5 
23 


'pLH 
G 
P=O 
8 
30 
8 
25 
ns 


'pHL 
8 
30 
8 
23 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS51B 
THRU SN54ALS522, 
SN74ALS51B 
THRU SN74ALS522 


B·BIT IDENTITY COMPARATORS 


absolute maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
Input voltage: 
Q inputs of' ALS520 
All other inputs 
Operating free-air temperature range: 
SN54ALS520, SN54ALS521 
SN74ALS520,SN74ALS521 


7V 


VCC + 0.5 V or 5.5 V, whichever is less 


7V 


- 55°C to 125°C 
...... 
a °C to 70 °C 


-65°C 
to 150°C 


SN54ALS520 
SN74ALS520 


SN54ALS521 
SN74ALS521 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-1 
-2.6 
mA 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


SN54ALS520 
SN74ALS520 


PARAMETER 
TEST CONOITIONS 
SN54ALS521 
SN74ALS521 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
- 1.5 
-1.5 
V 


Vee 
~ 4.5 V to 5.5 V, 
IOH = -0.4 
mA 
vCC-2 
VCC-2 


VOH 
Vee 
4.5 V, 
IOH - 
1 mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V, 
IOH - 
-2.6 
mA 
2.4 
3.2 


VOL 


Vee 
- 
4.5 V, 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
V 
Vec 
~ 4.5 V 
IOL = 24 mA 
0.35 
0.5 


II 


'ALS520 
Q inputs 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 
All other inputs 
Vee 
- 
5.5 V 
mA 
VI = 7 V 
0.1 
0.1 


IIH 


'AlS520 
Q inputs 
-0.2 
-0.2 
mA 


Vee 
= 5.5 V, 
VI ~ 2.7 V 
All other inputs 
20 
20 
"A 


III 


•ALS520 
Q inputs 
-0.6 
-0.6 
Vee 
= 5.5 V, 
VI ~ 0.4 V 
mA 
All other inputs 
-0.1 
-0.1 


10' 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
- 112 
-30 
-112 
mA 


'AlS520 
12 
19 
12 
19 
Ice 
'AlS521 
Vee 
= 5.5 V, 
See Note 
1 
mA 
12 
19 
12 
19 


tAli 
typical 
values are at VCC = 
5 V. TA 
"" 25°C. 


tThe output 
condItions 
have been chosen to produce a current 
that closely approximates 
one half of the true short-Circuit 
output 
current, 
10S' 


NOTE 1: Ice 
is measured 
with G grounded 
and P and a inputs 
at 4.5 
V. 


TEXAS ~ 
INSTRUMENTS 


• 


II 


SN54ALS518 
THRU SN54ALS522. 
SN74ALS518 
THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 


Vcc 
~ 4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL ~ 500 Q. 


PARAMETER 
TA ~ MIN to MAX 
UNIT 
IINPUT) 
(OUTPUT) 
SN54ALS520 
SN74ALS520 


SN54ALS521 
SN74ALS521 


MIN 
MAX 
MIN 
MAX 


tPLH 
p~o 
3 
19 
3 
12 
P or Q 
ns 


tpHL 
3 
25 
5 
20 


tpLH 
G 
P=O 
2 
18 
2 
12 
ns 


tpHL 
5 
23 
5 
22 


TEXAS 
." 
INSTRUMENlS 


• 
Can Be Programmed 
and Verified 
on Most 


Incoming 
Test Equipment 


• 
Reduces Board and Package Size for 
Similar Fixed Comparator 
Functions 


• 
High-Speed 
Address 
Recognition 


• 
Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages. 
Ceramic 
Chip Carriers. 


and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 


and Reliability 


SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN74ALS528 


FUSE·PROGRAMMABLE 
IDENTITY COMPARATORS 
02826. JUNE 
1984 - 
REVISED 
MAY1986 


Programming 
Capabilities 


•ALS526 
- 
Fuse Programmable 
16-Bit 


Identity 
Comparator 


•ALS527 
- 
Fuse Programmable 
8-Bit 


Identity 
Comparator 
and 4-Bit 


Comparator 


•ALS528 
- 
Fuse Programmable 
12-Bit 


Identity 
Comparator 


SN54ALS526 
... 
J PACKAGE 


SN74ALS526 
... 
OW OR N PACKAGE 


(TOP VIEW) 


SN54ALS527 
... 
J PACKAGE 
SN74ALS527 
... 
OW OR N PACKAGE 


(TOP VIEW) 


SN54ALS528 
... 
J PACKAGE 


SN54ALS528 
... 
OW OR N PACKAGE 


(TOP VIEW) 


13 
1 U20 
VCC 
13 


PO 
2 
19 
P=Q 
PO 
Pl 
3 
18 
P15 
PI 


P2 
4 
17 
P14 
P2 
P3 
5 
16 
P13 
P3 


P4 
6 
15 
P12 
P4 


P5 
7 
14 
Pll 
P5 


P6 
8 
13 
Pl0 
P6 


P7 
9 
12 
P9 
P7 


GND 
10 
11 
P8 
GND 


SN54ALS526 
... 
FK PACKAGE 


(TOP VIEW) 


UjO 
...-0 
U II 


0.. 
0.. It::> > 
0.. 


3 
2 
1 2019 


P2 
4 
18 
P15 


P3 
5 
17 
P14 


P4 
6 
16 
P13 
P5 
7 
15 
P12 
P6 
8 
14 
Pll 


9 
1011 
1213 


\ 
U2C 


2 
19 


3 
18 


4 
17 


5 
IE 


6 
1~ 


7 
14 


8 
13 


9 
1 


10 
11 


13 
PO 
Pl 
P2 
P3 
P4 
P5 
GND 


1 U,6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


Vcc 
~ 
Qll 
Pll 
Ql0 
Pl0 
Q9 
P9 
Q8 
P8 


Vcc 
P=Q 
Pll 
Pl0 
P9 
P8 
P7 
P6 


SN54ALS527 
... 
FK PACKAGE 


(TOP VIEW) 
UjO 
...-a 
U 
II 


0.. 
0.. It::> > 
0.. 


SN54ALS528 
... 
FK PACKAGE 


(TOP VIEW) 
UIO 
o 
U 
U 
II 
0.. It::> 
Z > 
0.. 


3 
2 
1 2019 


4 
18 [ 


5 
17[ 


6 
16 [ 


7 
15[ 


8 
14 [ 


9 
1011 
1213 


Pl 
4 
18 
Pll 


P2 
5 
17 
Pl0 


NC 
6 
16 
NC 


P3 
7 
15 
P9 


P4 
8 
14 
P8 


9 
1011 
1213 


PRODUCTION DATA documents contain information 
current .s 
of publication 
date. Products 
conform 


to specifications per the terms of Texas Instruments 
st.ndard 
warranty. Production processing does not 


necessarily include tasting of .11 parametefs. 


TEXAS 
.• 
INSTRUMENlS 


SN54ALS526. SN54ALS527. SN54ALS528 
SN74ALS526. SN74ALS527. SN74ALS528 
FUSE·PROGRAMMABLE 
IDENTITY COMPARATORS 


description 


The 'ALS526 
and 'ALS528 
are fuse-programmable 
identity comparators 
designed for easy programming 
in fixed-comparator 
applications. 
The' ALS526 
compares a 16-bit data word against a preprogrammed 
16-bit data word while the' ALS528 
compares a 12-bit data word against a preprogrammed 
12-bit data 
word. The P=O 
output will go low when the applied data word (P inputs) matches the preprogrammed 
data word (0 represents the preprogrammed data word). Programming is easily accomplished on the bench 
or with conventional 
automatic 
test equipment. 
Special equipment such as PROM-programmers 
are not 
required. 


The 'ALS527 
is a combination 
of an 8-bit 
fuse-programmable 
comparator 
and a conventional 
4-bit 
comparator. 
For the P= 0 output 
to go low, 
the applied data word 
PO through 
P7 must match 
the 
preprogrammed 
data word 
00 through 07, 
and the applied data word P8 through P11 must match the 
applied data word 08 through 
011 . 


The SN54ALS526, 
SN54ALS527, 
and SN54ALS528 
are characterized for operation over the full military 


temperature 
range of 
-55°C 
to 
125°C. 
The SN74ALS526, 
SN74ALS527, 
and SN74ALS528 
are 


characterized 
for operation from OOCto 70°C. 


programming procedure 


Before any fuses are blown, the inputs will recognize a low logic level. Therefore, 
only the bits that are 


to recognize a high logic level require programming. 
A fuse is blown by applying 
12 volts (VIHH) to the 


desired P input and also to the G input. This permanently 
programs the pin to recognize a high. 


Only one input pin should be programmed 
at a time. 


Step 1. 
Take G to VIL and apply VIH to all P inputs'. 


Step 2. 
Take desired P input to VIHH, output 
will be low if the fuse is intact. 


Step 3. 
Pulse G to VIHH. After G has returned to VIL, the output 
will be high indicating 
that the fuse 


is blown. 


Step 4. 
Take P input back to VIH. Repeat steps 2 through 
4 to program additional 
inputs. 


verification 
procedure 


These devices can be checked to determine which fuses if any are blown. Figure 1 shows how verification 
can be accomplished 
during programming. 


Step 1. 
Take G and all P inputs' 
to VIL. If the output 
is low, all fuses are intact. 


Step 2. 
Take all P inputs' 
to VIH. The output should be high except when all fuses are blown. If all fuses 


are blown then the output 
will be low. 


Step 3. 
Take test input to VIHH, leaving other inputs at VIH. If the output goes low, the fuse is intact. 
If the output 
goes high, the fuse is blown. 


Step 4. 
Take test input back to VIH. Repeat steps 3 and 4 to test additional 
inputs. 


TEXAS 
." 
INSTRUMENTS 


SN54ALS526. SN54ALS527. SN54ALS528 
SN74ALS526. SN74ALS527. SN74ALS528 


FUSE·PROGRAMMABLE 
IDENTITY COMPARATORS 


logic diagrams (positive logic) 


'ALS526 


••••a 


P-Q 


Pl. 
P7 
II 


(I)•.. 
"5u.. 
(J 
en 


G 
G 
<C 


P8 
"0 


as 
c: 
CU 


P9 
en 
co 
8 


'II 


..J 


Pl. 
<C 


a,. 


Pll 


all 


'ALS528 


PO 


TEXAS "!1 
INSTRUMENTS 


SN54ALS526. 
SN54ALS527. 
SN54ALS528 


SN74ALS526. 
SN74ALS527. 
SN74ALS528 


FUSE·PROGRAMMABLE 
IDENTITY COMPARATORS 


COMP 
(111 l 


P8 
P9 (131 


Pl0 
(151 


Pll 
(171 


P:O 
08 
(121 } 


09 
(14) 


010 
(16) 


all 
1181 


fThese 
symbols 
are in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and lEe Publication 
617-12. 


Pin numbers 
shown 
are for DW. J, and N packages. 


-These 
inputs 
can be programmed 
to be active 
high. 
The asterisk 
is not a part of the symbol. 
For a correct 
symbol 
for the programmed 
device. 
delete 
the 
pOlarity 
symbol 
(t:::..1 at any input 
whose 
programming 
fuse 
has been blown. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS526. 
SN54ALS527. 
SN54ALS528 


SN74ALS526. 
SN74ALS527. 
SN74ALS528 


FUSE·PROGRAMMABLE 
IDENTITY COMPARATORS 


Supply 
voltage, 
Vee 
(see 
Note 
1).. 
. ..... 
.... 
7 V 


Input 
voltage 
(see 
Note 
1) 
. . . . . . . . 
. . • . . • . . • . . • . . . . . . . . .. 
5.5 
V 


Operating 
free-air 
temperature 
range: 
SN54ALS' 
. . . . . . . . • . . • . . . . . . . . . . • .. 
- 55 °e to 
125 °e 


SN74ALS·. 
. .........•..•..•..•... 
ooee to 
700e 


. . . . . . . . . . . . . . . . • . . • . . • . . . . . . . . .. 
- 65 °e to 
150 °e 


SN54ALS' 
SN74ALS' 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
5.5 
2 
5.5 
v 


VIL 
Low-level input voltage 
0.7 
0.8 
v 


IOH 
High-level output current 
1 
2.6 
mA 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


III••'S 
()~ 
U 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
en 
noted) 
« 
"Cc:ca 
en-'« 


SN54ALS' 
SN74ALS' 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


Vee 
- 
4.5 v to 5.5 v, 
10H - 
-0.4 
mA 
Vcc -2 
VCC -2 


VOH 
Vee 
- 
4.5 V. 
10H - 
-1 mA 
2.4 
3 
v 


Vee 
~ 4.5 V. 
10H ~ 
- 2.6 mA 
2.4 
2.9 


Vec 
~ 4.5 V. 
10L ~ 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V. 
10L - 
24 mA 
0.36 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
5.5 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
vI 
~ 2.7 v 
20 
20 
~A 


IL 
Vee 
~ 5.5 V. 
VIL ~ 0.4 V 
-0.2 
-0.2 
mA 


lot 
Vee 
~ 5.5 V. 
Vo 
~ 2.25 V 
-30 
-130 
-30 
-130 
mA 


I 'ALS526 
16 
27 
16 
27 


Ice I .ALS527 
Vee 
~ 5.5 V. 
All inputs at 4.5 V 
15 
24 
15 
24 
mA 


I 'ALS528 
13 
21 
13 
21 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
5000. 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUTI 
TA - 
MIN to MAX 


SN54ALS' 
SN74ALS' 


MIN 
MAX 
MIN 
MAX 


tPLH 
P or Q 
p=o 
3 
18 
3 
15 
ns 


tpHL 
2 
15 
2 
12 


tpLH 
G 
p=o 
2 
18 
2 
15 


ns 
tPHL 
2 
15 
2 
12 


TEXAS ~ 
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II 


SN54ALS526. 
SN54ALS527. 
SN54ALS528 
SN74ALS526. 
SN74ALS527. 
SN74ALS528 
FUSE·PROGRAMMABLE 
IDENTITY COMPARATORS 


II 


PARAMETER 
MIN 
MAX 
UNIT 


VIH 
High-level input voltage 
2 
5.5 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


VIHH 
Program·pulse input voltage 
11.5 
12.5 
V 


VCC 
Supply voltage 
6.5 
7.5 
V 


IIHH 
Program-pulse input current 
Pn (G low) 
10 


G 
mA 
1.24 


'ALS526 
31 


ICCHH 
Supply current with VIHH applied 
'ALS527 
29 
mA 


'ALS528 
26 


Iw 
Pulse duration. program 
10 
50 
", 


If 
Rise time, program voltage 
10 
"' 


---------------------------'- 
- 
- 
- 
- 
VIH 


------VIL 


_____ 
•• 
V,H 


•••• 
VIL 


•.1if.•9••;~••'t.•. 
C••h.•5.•e.a------------- 
VIH 


------------- 
VIL 


Illustrated 
above 
is the following 
sequence: 


NOTES: 
A. It is desired 
to program 
a particular 
input to recognize 
a high level input. 
With C low and all P inputs t at VIL. the output 
is low jf no fuses are blown. 


B. With n low all P inputs t at VIH. the output 
is high unless all fuses are blown. 


C. The desired input is taken to VIHH. the output 
goes low 
if the fuse is intact. 
D. n is pulsed to VIHH blowing 
the desired fuse. 


E. After ~ is low output 
will be high indicating 
that the fuse is blown. 


F. The programmed 
input 
returns to VIH, the output 
is high unless all fuses have been blown. 


G. All P inputs f are taken to Vil' 
the output 
is high if a fuse has been blown. 


tFor the 'ALS527. 
PS through 
Pll 
inputs 
must match the as 
through 
all 
inputs. 


TEXAS "!1 
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SN54ALS533. 
SN54AS533. 
SN74ALS533. 
SN74AS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 


• 
a-Latches 
In a Single Package 


• 
3-State 
Bus-Driving 
Inverting 
Outputs 


• 
Full Parallel Access for Loading 


• 
Buffered 
Control 
Inputs 


• 
P-N-P Inputs Reduce D-C Loading on Data Lines 


• 
Package Options 
Include Plastic "Small 
Outline" 


Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


description 


These 
B-bit 
latches 
feature 
three-state 
outputs 
designed 


specifically 
for 
driving 
highly 
capacitive 
or 
relatively 
low- 


impedance 
loads. They are particularly 
suitable 
for impl~menting 


buffer 
registers, 
1/0 ports, 
bidirectional 
bus drivers, 
and working 
registers. 


The eight 
latches 
of the' 
AlS533 
and' AS533 
are transparent 


D-type 
latches. 
While 
the enable 
IC) is high, 
the 0 outputs 
will 


follow 
the 
complements 
of the 
D inputs. 
When 
the 
enable 
is 


taken 
low, 
the Q outputs 
will 
be latched 
at the inverses 
of the 


levels 
that 
were 
set 
up 
at 
the 
D inputs. 
The 'AlS533 
and 


'AS533 
are functionally 
equivalent 
to the' AlS373 
and' AS373 


except 
for having 
inverted 
outputs. 


A buffered 
output-control 
IOC) input 
can be used to place 
the 


eight 
outputs 
in either 
a normal 
logic 
state 
(high or low 
logic 


levels) 
or a high-impedance 
state. 
In the 
high-impedance 
state 


the outputs 
neither 
load nor drive the bus lines significantly. 
The 


high-impedance 
third 
state 
and 
increased 
drive 
provide 
the 


capability 
to 
drive 
the 
bus 
lines 
in 
a 
bus-organized 
system 


without 
need for interface 
or pull-up 
components. 


The output 
control 
does not affect 
the internal 
operation 
of the 
latches. 
Old data can be retained 
or new data 
can be entered 


while 
the outputs 
are off. 


The 
SN54AlS533 
and 
SN54AS533 
are 
characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The SN74AlS533 
and SN74AS533 
are characterized 


for operation 
from aoe to 70°C. 


SN54ALS533. 
SN54AS533. 
. J PACKAGE 
SN74ALS533, 
SN74AS533 
... 
OW DR N PACKAGE 


(TOP VIEW) 


OC 
10 


1D 
2D 
20 
30 


3D 
4D 
40 
GND 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


SN54ALS533. 
SN54AS533 
... 
FK PACKAGE 


(TOP VIEW) 


3 
2 
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4 
18 ~ 
5 
17[ 


6 
16 [ 


7 
15[ 


8 
14 [ 


9 
10 11 1213 


INPUTS 
OUTPUT 


OC 
ENA8LE C 
0 
a 


L 
H 
H 
L 


L 
H 
L 
H 


L 
L 
X 
00 


H 
X 
X 
Z 
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to specifications 
per the terms of TIXIS Instruments 
standard wlrr.nty. 
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II 


SN54ALS533. 
SN54AS533. 
SN74ALS533. 
SN74AS533 


OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


D logic diagram (positive 
logic) 


10 
131 


20 
141 


30 
(71 


40 
181 


50113) 
60 (14) 


70117) 


80 (181 


80 


tThis 
symbol 
is in accordance 
with 
ANSl/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 


Pin numbers 
shown 
are for OW, J, and N packages. 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted I 


Supply voltage, VCC 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. 7 V 
Input voltage 
7 V 
Voltageappliedtoadisabled3-stateoutput................... 
. 
5.5V 
Operating free-air temperature range: SN54ALS533, SN54AS533 
- 55°C to 125°C 


SN74ALS533,SN74AS533 
..............•......... 
OOCt070oC 
Storage temperature 
range 
. . . . . . . . . . . . . . 
- 65 DC to 1500C 


TEXAS -II 
INSTRUMENTS 


SN54ALS533. 
SN74ALS533 
OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


SN54ALS533 
SN74ALS533 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


10l 
Low-level 
output current 
12 
24 
mA 
tw 
Pulse duration, 
enable C high 
15 
15 
ns 
tsu 
Setup time. data before enabl~ C,J. 
15 
15 
ns 


th 
Hold time. data after enable C + 
7 
7 
ns 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·e 


TEST CONDITIONS 
SN54AlS533 
SN74ALS533 
PARAMETER 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vec 
~ 4.5 V. 
II = 
-18 
mA 
- 1.5 
-1.5 
V 


Vcc 
~ 4.5 V to 5.5 V. 
10H ~ -0.4 
mA 
vCC-2 
VCC-2 


VOH 
Vee 
~ 4.5 V. 
10H - 
-1 
mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V. 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V. 
10l 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
Vce 
- 
4.5 V. 
V 


IOl 
~ 24 mA 
0.35 
0.5 


10ZH 
Vce 
~ 5.5 V. 
Vo 
- 
2.7 V 
20 
20 
,.A 


10Zl 
Vcc 
- 
5.5 V. 
VI - 
0.4 V 
20 
20 
,.A 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI ~ 2.7 V 
20 
20 
"A 


III 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10* 
Vee 
= 5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs high 
10 
17 
10 
17 


lee 
Vee 
= 5.5 V 
I Outputs 
low 
17 
26 
17 
26 
mA 


I Outputs 
disabled 
18.5 
28 
18.5 
28 


tAli 
typical 
values are at VCC 
"" 5 V. TA 
"" 25°C. 


*The 
output 
conditions 
have been chosen to produce a current that 
closely approximates 
one half of the true short-circuit 
output 
current, 
10S' 


TEXAS ~ 
INSTRUMENTS 


SN54ALS533. 
SN74ALS533 


OCTAL D-TYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUTS 


VCC = 4.5 V to 5.5 V 


CL ~ 50 pF. 


FROM 
TO 
R1 = 5000. 


PARAMETER 
UNIT 


(INPUT! 
(OUTPUT! 
R2 = 5000. 


TA = MIN to MAX 


SN54ALS533 
SN74ALS533 


MIN 
MAX 
MIN 
MAX 


tpLH 
0 
5 
4 
24 
4 
19 


'pHL 
4 
14 
4 
13 
ns 


tpLH 
C 
Any 5 
5 
28 
5 
23 


tpHL 
4 
21 
4 
18 
ns 


tpZH 
DC 
Any 5 
4 
19 
4 
17 


tpZL 
4 
20 
4 
18 
ns 


tpHZ 
DC 
Any 5 
2 
12 
2 
10 


tpLZ 
3 
22 
3 
16 
ns 
» 
r- 
en 
OJ 
NOTE 
1: Load circuit 
and voltage 
waveforms 
are shown 
in Section 
,. 
;:, 
Co» 
en 
(") 
::;' 
nl: 
;:;'o 


TEXAS .• 
INSTRUMENTS 


SN54AS533. 
SN74AS533 


OCTAL OoTYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUTS 


SN54AS533 
SN74AS533 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
12 
15 
mA 


10L 
Low-level output 
current 
32 
48 
mA 


tw 
Pulse duration, 
enable C high 
3 
2 
ns 


tsu 
Setup 
time, 
data before 
enable 
C 4- 
2 
2 
ns 


th 
Hold time. 
data after 
enable 
C..J.. 
3 
3 
ns 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
DC 


SN54AS533 
SN74AS533 
PARAMETER 
TEST CONDITIONS 
Typ1 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V. 
10H - 
-2 
mA 
vCC-2 
Vcc-2 


VOH 
VCC - 
4.5 V. 
10H - 
12 mA 
2.4 
3.2 
V 


VCC = 4.5 V. 
10H ~ 
-15 
mA 
2.4 
3.3 


VCC = 4.5 V. 
10L ~ 32 mA 
0.29 
0.5 
VOL 
V 
VCC - 
4.5 V. 
10L - 
48 mA 
0.34 
0.5 


10ZH 
VCC - 
5.5 V. 
Vo 
- 
2.7 V 
50 
50 
~A 


10ZL 
VCC - 
5.5 V. 
VI - 
0.4 V 
50 
50 
~A 


II 
VCC ~5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V.' 
VI - 
2.7 V 
20 
20 
~A 


IlL 
VCC - 
5.5 V. 
VI - 
0.5 V 
0.02 
0.5 
0.02 
0.5 
mA 


10' 
VCC = 5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs 
high 
62 
100 
62 
100 


Ice 
Vcc 
~ 5.5 V 
I Outputs 
low 
64 
100 
64 
100 
mA 


I Outputs 
disabled 
71 
110 
71 
110 


'All typical values are at VCC "" 5 V. TA "" 25°C. 


*The 
output 
conditions 
have been chosen 
to produce 
8 current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current, 
10S' 


TEXAS ~ 
INSTRUMENTS 


II 


SN54AS533. 
SN74AS533 
OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


II 


Vcc 
~ 4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
R1 ~ 500 1I. 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
R2 ~ 500 1I. 


TA 
= MIN to MAX 


SN54AS533 
SN74AS533 


MIN 
MAX 
MIN 
MAX 


tPLH 
Q 
4 
10 
4 
7.5 
0 
ns 


tpHL 
4 
8 
4 
7 


IpLH 
Any Q 
5 
II 
5 
9 
C 
ns 
IPHL 
4.5 
8.5 
4.5 
8 


IPZH 
OC 
Any Q 
2 
7.5 
2 
6.5 
ns 
IPZL 
4.5 
10.5 
4.5 
9.5 


IpHZ 
OC 
Any Q 
3 
7.5 
3 
6.5 


ns 


IpLZ 
3 
8 
3 
7 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS534, 
SN54AS534. 
SN74ALS534, 
SN74AS534 


OCTAL D-TYPE EDGE-TRIGGERED FLlp·FLOPS WITH 3-STATE OUTPUTS 


• 
3-State 
Bus-Driving 
Inverting 
Outputs 


• 
Buffered 
Control 
Inputs 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers. and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


description 


These 
8-bit 
flip-flops 
feature 
three-state 
outputs 
designed 


specifically 
for 
driving 
highly 
capacitive 
or 
relatively 
low· 


impedance 
loads. 
They are particularly 
attractive 
for implementing 


buffer 
registers. 
I/O ports. 
bidirectional 
bus drivers. 
and working 


registers. 


The eight flip-flops 
of the' 
ALS534 
and' AS534 
are edge-triggered 


Ootype 
flip-flops. 
On the 
positive 
transition 
of the 
clock. 
the 0 


outputs 
will be set to the complement 
of the logic states 
that were 


set up at the 0 inputs. 
The' ALS534 
and' AS534 
are functionally 


equivalent 
to the' 
ALS374 
and' AS374 
except 
for having 
inverted 


outputs. 


A buffered 
output-control 
input 
can be used to place 
the 
eight 


outputs 
in either 
a normal 
logic state 
(high or low 
logic 
levels) 
or 


a high·impedance 
state. 
In the high-impedance 
state the outputs 


neither 
load 
nor 
drive 
the 
bus 
lines 
significantly. 
The 
high 


impedance 
third 
state 
and increased 
drive 
provide 
the capability 


to drive the bus lines in a bus-organized 
system 
without 
need for 


interface 
or pull-up 
components. 


The output 
control 
does not affect 
the internal 
operatin 
of the flip- 


flops. 
Old data can be retained 
or new 
data can be entered 
while 


the 
outputs 
are off. 


The 
SN54ALS534 
and 
SN54AS534 
are 
characterized 
for 


operation 
over 
the 
full 
military 
temperature 
range 
of -55°C 
to 


125 DC. The SN74ALS534 
and SN74AS534 
are characterized 
for 


operation 
from 
OOC to 70°C. 


SN54ALS534. 
SN54AS534 
... 
J PACKAGE 


SN74AlS534. 
SN74AS534 
... 
OW OR N PACKAGE 


nop VIEW) 
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t3 
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20 
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80 
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3D 
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Produeu: conform 
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ItIndard wlrranty. Production proceuing does not 
necll"rily 
include tnting 
of In plrlmeters. 
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INSTRUMENTS 


II 


SN54ALS534. 
SN54AS534. 
SN74ALS534. 
SN74AS534 


OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STAH 
OUTPUTS 


'0 


131 
'0 


20 
141 
20 
171 


30 
3D 


40 
181 
40 
50 
(13) 


60 
(141 


70 
(171 


80 
1'81 
:t>,... 
rn 


~ 
logic diagram (positive 
logic) 


Q. 


:t> 
rn 
(') 
::;;'oc: 
;::;" 
VI 


12115 


20 
(41 
(5120 


30 
(7) 
16130 


40 
(8) 
19)40 


50 
1131 
112)50 


60 
1141 
1151 
- 
60 


............ 
7 V 


.. 
7V 


.......... 
... 
5.5V 


-55°Cto 
125°C 


........ 
0 °C to 70°C 


- 65 DC to 1 50°C 


Supply 
voltage, 
VCC 


Input voltage 
.. 


Voltage 
applied to a disabled 
3·state 
output 
.. 


Operating 
free-air 
temperature 
range: 
SN54ALS534, 
SN54AS534 


SN74ALS534,SN74AS534 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS534. 
SN74ALS534 


OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 


SN54ALS534 
SN74ALS534 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High-level 
input voltage 
2 
2 
V 


V,L 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
- 2.6 
mA 


'OL 
Low-level 
output 
current 
12 
24 
mA 


fclock 
Clock 
frequency 
0 
30 
0 
35 
MHz 


I CLK high 
16.5 
14 


tw 
Pulse duration 
ns 
I CLK low 
16.5 
14 


tsu 
Setup time. data before elK I 
10 
10 
ns 


th 
Hold time. data after eLK I 
0 
0 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
'c 


SN54ALS534 
SN74ALS534 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ -18 
mA 
-1.5 
-1.5 
V 


VCC - 
4.5 V to 5.5 V, 
IOH - 
-0.4 
mA 
VCC 
- 2 
VCC- 2 


VOH 
VCC = 4.5 V, 
IOH ~ -1 
mA 
2.4 
3.3 
V 


VCC ~ 4.5 V, 
IOH ~ 
-2.6 
mA 
2.4 
3.2 


VCC ~ 4.5 V, 
IOL ~ 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC = 4.5 V, 
10L ~ 24 mA 
0.35 
0.5 


IOZH 
VCC ~5.5 V, 
Vo 
~ 2.7 V 
20 
20 
_A 


IOZL 
VCC = 5.5 V, 
VI ~ 0.4 V 
-20 
-20 
_A 


II 
VCC - 5.5 V, 
VI ~7V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI = 2.7 V 
20 
20 
_A 


ICLK, OC 
-0.1 
-0.1 


IlL 
I 
VCC ~5.5 V, 
VI ~ 0.4 V 
mA 


D 
-0.2 
-0.2 


10' 
VCC = 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs 
high 
11 
19 
11 
19 


ICC 
Vcc 
= 5.5 V 
I Outputs 
low 
19 
28 
19 
28 
mA 


I Outputs 
disabled 
10 
31 
20 
31 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS534. 
SN74ALS534 


OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 


B 


Vcc 
~ 4.5 V to 5.5 V. 


Cl 
= 50 pF. 


PARAMETER 
FROM 
TO 
R1 = 500 O. 


(INPUT) 
IOUTPUT) 
R2 ~ 500 O. 
UNIT 


TA = MIN to MAX 


SN54AlS534 
SN74AlS534 


MIN 
MAX 
MIN 
MAX 


fmax 
30 
35 
MHz 


tplH 
ClK 
Any Q 
3 
15 
3 
12 


tpHl 
5 
18 
5 
16 
ns 


tpZH 
OC 
Any Q 
5 
19 
5 
17 


tPZl 
7 
20 
ns 
7 
18 


tpHZ 
OC 
2 
12 
2 
10 
Any Q 
ns 
'plZ 
2 
16 
2 
14 


TEXAS 
.• 
INSTRUMENTS 


SN54AS534. 
SN74AS534 


OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 


SN54AS534 
SN74AS534 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low·level 
input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
12 
15 
mA 


10l 
Low-level 
output 
current 
32 
48 
mA 


fclock 
Clock frequency 
0 
100 
0 
125 
MHz 


I elK 
high 
5.5 
4 
tw 
Pulse duration 
I elK 
low 
ns 
5 
3 


tsu 
Setup time. data before eLK t 
3 
2 
ns 


th 
Hold time. data after elK t 
3 
2 
ns 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·e 


SN54AS534 
SN74AS534 
PARAMETER 
TEST CONDITIONS 
Typ1 
Typ1 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
4.5 V to 5.5 V, 
10H 
2 mA 
VCC -2 
VCC 
2 


VOH 
Vee 
- 
4.5 V, 
10H - 
-12 
mA 
2.4 
3.2 
V 


Vce 
- 
4.5 V, 
10H - 
15 mA 
2.4 
3.3 


Vee 
- 
4.5 V, 
10l 
~ 32 mA 
0.29 
0.5 


VOL 
Vee 


V 
- 
4.5 V, 
10l 
- 
48 mA 
0.34 
0.5 


10ZH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7 V 
50 
50 
"A 


10Zl 
Vce 
- 
5.5 V, 
VI - 
0.4 V 
50 
50 
"A 
II 
Vce 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI ~ 2.7 V 
20 
20 
"A 


I~, 
eLK 
0.5 
-0.5 


IlL 
Vee ~5.5 V, 
VI = 0.4 V 
mA 


I 
D 
-3 
2 


10' 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 
V 
30 
112 
30 
112 
mA 


I Outputs high 
77 
120 
77 
120 


Ice 
mA 
Vee ~5.5 V 
I Outputs low 
84 
128 
84 
128 
mA 


I Outputs disabled 
84 
128 
84 
128 


tAli 
typical 
values are at VCC 
= 
5 V, TA 
= 25°C. 


*The 
output 
conditions 
have been chosen to produce a current 
that closely approximates 
one half of the true short-circuit 
output 
current, 
lOS- 


TEXAS ~ 
INSTRUMENlS 


II 


SN54AS534. 
SN74AS534 
OCTAL D·TYPE EDGE-TRIGGERED FLlp·FLOPS WITH 3-STATE OUTPUTS 


II 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


PARAMETER 
FROM 
TO 
Rl 
~ 500 n. 


(INPUT) 
(OUTPUT) 
R2 = 500 n. 
UNIT 


TA 
~ MIN to MAX 


SN54AS534 
SN74AS534 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
125 
MHz 


'pLH 
CLK 
Any Q 
3 
11 
3 
8 


tpHL 
4 
11.5 
4 
9 
ns 


'PZH 
OC 
Any 5 
2 
7 
2 
6 


tpZL 
3 
11 
3 
10 


ns 


tpHZ 
OC 
Any IT 
2 
7 
2 
6 


tpLZ 
2 
7 
2 
6 


ns 


:x>r- 
NOTE 
1: load 
circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


(J) 


Dl~ 
Q. 


:x> 
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n 
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TEXAS 
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SN54ALS540, 
SN54ALS541, 
SN74ALS540, 
SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


SN54ALS540. 
SN54ALS541 
... 
J PACKAGE 
SN74ALS540. 
SN74ALS541 
... 
OW OR N PACKAGE 


(TOP VIEW) 


• 
3-State 
Outputs 
Drive Bus Lines or Buffer 
Memory 
Address Registers 


• 
P-N-P Inputs Reduce D-C Loading 


• 
Data Flow-Thru Pinout (All Inputs on Opposite 
Side from Outputs) 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These octal buffers and line drivers are designed 
to 
have 
the 
performance 
of 
the 
popular 
SN54ALS240/SN74ALS240 
series and. at the 
same 
time. 
offer 
a pinout 
with 
inputs 
and 
outputs on opposite sides of the package. This 
arrangement 
greatly 
enhances 
printed 
circuit 
board layout. 


The three-state 
control 
gate is a 2-input 
NOR 
such that 
if either G1 or G2 is high. all eight 


outputs 
are in the high-impedance 
state. 


The •ALS540 
provides 
inverted 
data and the 


.ALS541 
provides true data at the outputs. 


The 
-1 
versions 
of 
the 
SN74ALS540 
and 
SN74ALS541 
parts are identical to the standard 
versions 
except 
that 
the 
recommended 
maximum 
IOL is increased to 48 milliamperes. 


There are no -1 versions of the SN54ALS540 
and SN54ALS541. 


The 
SN54ALS540 
and 
SN54ALS541 
a~ 


characterized 
for operation over the full military 
temperature 
range of 
- 55 ae to 
125 ae. The 
SN74ALS540 
and 
SN74ALS541 
are 
characterized 
for operation from 0 ae to 70 ae. 
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A3 
18 
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Products 
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warranty. 
Production 
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does not 
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SN54ALS540. 
SN54ALS541. 
SN74ALS540. 
SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 


'ALS540 
'ALS541 
• 
G1 
EN 
EN 


G2 


A1 
121 
A1 
12) 
(181 Y1 


A2 
(31 
A2 
131 
(171 Y2 


A3 
(41 
A3 
(4) 
1161 Y3 


A4 
151 
A4 
151 
115) Y4 


A5 
16) 
(6) 
(141 Y5 
A5 


A6 
(71 
A6 
171 
(131 Y6 


18) 
A7 
(81 
(121 Y7 
A7 


A8 
191 
A8 
(91 
1111 Y8 


logic diagrams (positive logic) 


'ALS540 
'ALS541 


G1 
(11 
G1 
111 


G2 
1191 
G2 
1191 


121 
1181 
121 
1181 
A1 
Y1 
A1 
Y1 


A2 
131 
1171 
Y2 
A2 
(31 
(171 
Y2 


A3 
141 
(16) 
Y3 
141 
1161 
A3 
Y3 


A4 
(51 
1151 
Y4 
A4 
(5) 
(15) 
Y4 


A5 
(61 
(141 
Y5 
161 
1141 
A5 
Y5 


A6 
171 
(131 
171 
(131 
Y6 
A6 
Y6 


A7 
181 
1121 
Y7 
18) 
1121 
A7 
Y7 


A8 
191 
1111 
Y8 
191 
1111 
A8 
Y8 


tThese 
symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 


Pin numbers shown are for OW, J, and N packages. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS540, 
SN54ALS541, 
SN74ALS540, 
SN74ALS541 


OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


Supplyvoltage, Vcc 
. 


Input voltage . 
. ................................•.•.......... 


Voltage appliedto a disabled3-state output. 
Operating free-air temperature range: SN54ALS540, SN54ALS541 
SN74ALS540.SN74ALS541 
...•....... 


7V 
7V 
5.5V 
- 55°C to 125°C 
. ... 
0 °C to 70°C 


- 65°C to 150°C 


SN54AlS540 
SN74AlS540 


SN54AlS541 
SN74AlS541 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


12 
24 
10l 
Low-level 
output current 


48' 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·C 


SN54AlS540 
SN74AlS540 


SN54AlS541 
SN74AlS541 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V. 
II - 
18 mA 
-1.2 
-1.2 
V 


VCC 
4.5 V to 5.5 V. 
IOH - 
0.4 mA 
vCC 
2 
vCC 
2 


VCC - 
4.5 V. 
10H 
3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 
VCC - 
4.5 V. 
IOH - 
-12 
mA 
2 


VCC - 
4.5 V. 
IOH - 
15 mA 
2 


VOL 


VCC - 
4.5 V. 
IOl 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


VCC - 
4.5 V. 
10l 
~ 24 mA' 


V 
0.35 
0.5 


10ZH 
VCC - 
5.5 V. 
Vo 
- 
2.7 V 
20 
20 
"A 
10Zl 
VCC - 
5.5 V. 
Vo 
- 
0.4 V 
20 
20 
"A 
II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC ~5.5 V. 
VI ~ 2.7 V 
20 
20 
"A 
III 
VCC = 5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


IO§ 
VCC - 
5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs 
high 
5 
10 
5 
10 


'AlS540 
VCC = 5.5 V 
Outputs 
low 
13 
22 
13 
22 
mA 


Ice 


Outputs 
disabled 
11 
19 
11 
19 


Outputs 
high 
6 
14 
6 
14 


'AlS541 
VCC ~ 5.5 V 
Outputs 
low 
15 
25 
15 
25 
mA 


Outputs 
disabled 
13.5 
22 
13.5 
22 


i All typical 
values 
are at VCC 
:::: 5 V, TA 
:: 
25°C. 


§ The 
output 
conditions 
have 
been 
chosen 
to produce 
8 current 
that 
closely 
approximates 
one 
half of the true 
short-circuit 
output 
current, 
10S. 


, IOL = 48 
mA 
for 
- 
1 versions. 


TEXAS ." 
INSTRUMENlS 


II 


SN54ALS540, 
SN54ALS541, 
SN74ALS540, 
SN74ALS541 
OCTAL BUFFERS AND 
LINE DRIVERS WITH 
3·STATE OUTPUTS 


Vcc - 
5 V, 
Vcc - 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
R1 - 
500 n, 
R1 - 
500 n, 


PARAMETER 
R2 - 
500 n, 
R2 - 
500 n, 
UNIT 


(INPUT) 
(OUTPUTI 
TA - 
25°C 
TA - 
MIN to MAX 
'AlS540 
SN54AlS540 
SN74AlS540 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
A 
7.5 
2 
14 
2 
12 
Y 
ns 


tPHl 
5.6 
2 
11 
2 
9 


'PZH 
G 
Y 
9 
5 
18 
5 
15 


'PZl 
12.5 
8 
24 
8 
20 
ns 


tpHZ 
G 
4 
1 
12 
1 
10 
Y 
ns 


tplZ 
7 
2 
14 
2 
12 
:x> 
~ 
'ALS541 
switching 
characteristics 
(see Note 1) 


III 
::sc. 
:x> 
enn 
::;;.nc: 
;::;.' 
l/l 


I 
vcc - 
5 V, 
vcc - 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
R1 - 
500 n, 
R1 - 
500 n, 


PARAMETER 
R2 - 
500 n, 
R2 - 
500 n, 
UNIT 
(INPUT) 
(OUTPUT) 


TA - 
25°C 
TA - 
MIN to MAX 


'AlS541 
SN54AlS541 
SN74AlS541 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
A 
8.7 
4 
17 
4 
14 
Y 
ns 


tPHL 
7 
2 
12 
2 
10 


tpZH 
G 
9 
5 
18 
5 
15 
Y 
ns 


tpZL 
12.5 
8 
24 
8 
20 


tpHZ 
G 
4 
1 
12 
1 
10 
Y 
ns 


tpLZ 
7 
2 
14 
2 
12 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS560A. 
SN54ALS561A, 
SN74ALS560A. 
SN74ALS561A 
SYNCHRONOUS 
4-81TCOUNTERS 
WITH 3-STATE OUTPUTS 


• 
Carry 
Output 
for 
n-Bit 
Cascading 
SN54ALS560A, 
SN54ALS561A 
... 
J PACKAGE 


• 
Buffer-Type 
Outputs 
Drive 
Bus 
Lines 
Directly 
SN74ALS560A, 
SN74ALS561A 
... 
ow 
DR N PACKAGE 


ITOP VIEWI 
• 
Choice 
of 
Asynchronous 
or Synchronous 
Load 
or 
Clear 
ALOAO 
1 U20 
VCC 
• 
Internal 
Look-Ahead 
for 
Fast 
Cascading 
CLK 
2 
19 
RCO 


Package 
Options 
Include 
Plastic 
"Small 
Outline" 
A 
3 
18 
CCO 
• 
G 
Packages, 
Ceramic 
Chip 
Carriers, 
and 
Standard 
B 
4 
17 


Plastic 
and 
Ceramic 
300-mil 
DIPs 
C 
5 
16 
°A 
0 
6 
15 
°B 
• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 
ENP 
7 
14 
Oc 
ACLR 
8 
13 
00 
SCLR 
9 
12 
ENT 


GNO 
10 
11 
SLOAO 


description 


The' 
ALS560A 
decade 
counters 
and' 
ALS561 
A binary 
counters 


are 
programmable 
and 
offer 
synchronous 
and 
asynchronous 


clearing 
as well 
as synchronous 
and asynchronous 
loading. 
All 


synchronous 
functions 
are executed 
on the positive~going 
edge 


of the 
clock. 


><I~ 
u 0 
...J...J uu 


<0:u<o:>e: 


2 
1 2019 


B 
4 
18 


C 
5 
17 
0 
6 
16 


ENP 
7 
15 


ACLR 
8 
14 


9 
10 11 1213 


Ie: 010 r- 0 
dt5~~d 
(f) 
...J 
(f) 


The clear 
function 
is initiated 
by applying 
a low 
level to either 


Asynchronous 
Clear 
IACLR) 
or 
Synchronous 
Clear 
ISCLRI. 


Asynchronous 
(direct) 
clearing 
overrides 
all other 
functions 
of 


the device. 
while 
synchronous 
clearing 
overrides 
only the other 


synchronous 
functions. 
Data 
is loaded 
from 
the A, B, C, and 0 


inputs 
by applying 
a low level to Asynchronous 
Load IALOAOI 
or 


by the combination 
of a low 
level at Synchronous 
Load ISLOAOl 


and a positive-going 
clock 
transition. 
The counting 
function 
is 


enabled 
only 
when 
Enable 
P IENPl. 
Enable 
T 
lENT), 
ACLR, 


ALOAO, 
SCLR, 
and SLOAO 
are all high, 


A high level at the Output 
Enable (0) forces 
the 0 outputs 
into the high-impedance 
state, 
and a low level enables 
those 


outputs. 
Counting 
is independent 
of G. ENT is fed forward 
to enable the Ripple Carry Output 
IRCOl to produce 
a high- 


level pulse 
while 
the count 
is maximum 
(g or 15). 
The Clocked 
Carry 
Output 
(CCOI produces 
a high.level 
pulse for a 


duration 
equal to that 
of the low level of the clock 
when 
RCO is high and the counter 
is enabled 
(both 
ENP and ENT are 


high); 
otherwise. 
ceo 
is low. ceo does 
not 
have 
the 
glitches 
commonly 
associated 
with 
a ripple·carry 
output. 


Cascading 
is normally 
accomplished 
by connecting 
RCO or CCO of the 
first 
counter 
to 
ENT of the 
next 
counter. 


However, 
for very-high-speed 
counting, 
RCO should be used for cascading 
since CCO does not become active 
until the 


clock 
returns 
to the low level. 


The 
SN54ALS560A 
and SN54ALS561 
A are characterized 
for operation 
over 
the full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74ALS560A 
and 
SN74ALS561A 
are characterized 
for operation 
from 
OoC to 
70°C. 


PRODUCTION DATA documents 
contain information 
current 
IS of publicltion 
date. 
Products 
conform 
to specifications 
per the terms of TexIS Instruments 


standard 
warrlnty. 
Production 
procnsing 
does not 
n.c •••• rily include 
t•• ting 
of all parlm.ters. 
TEXAS 
~ 
INSTRUMENTS 


SN54ALS560A, 
SN54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 
4·81TCOUNTERS 
WITH 3·STATE OUTPUTS 


INPUTS 
OPERATION 
ll" 
ACIIi 
ALOAD 
SClR 
SlOAD 
ENT 
ENP 
ClK 


H 
X 
X 
X 
X 
X 
X 
X 
Q Outputs Disabled 


L 
L 
X 
X 
X 
X 
X 
X 
Asynchronous 
Clear 


L 
H 
L 
X 
X 
X 
X 
X 
Asynchronous 
Load 


L 
H 
H 
L 
X 
X 
X 
t 
Synchronous 
Clear 


L 
H 
H 
H 
L 
X 
X 
t 
Synchronous 
Load 


L 
H 
H 
H 
H 
H 
H 
t 
Count 


L 
H 
H 
H 
H 
L 
X 
X 
Inhibit Counting 


L 
H 
H 
H 
H 
X 
L 
X 
Inhibit Counting 


'AlS560A 


CTRD'Vl0 


G 


ENT 


SLOAO 


CLK 
CLK 


7,1,2,9 
1181 CCO 
ACLR 
1191 RCO 
A'CLR 


ALOAO 
lICT'9IG9 
ALOAD 


A 
4,60/80 
10V 
1161 
°A 
A 
8 
1151 °8 
8 
C 
1141 Oc 
C 
0 
1131 00 
0 


'AlS561A 


CTRO'V16 


1181 CCO 
1191 RCO 


1161 0A 
115108 
11410c 
(13) 00 


TEXAS • 
INSTRUMENTS 


SN54ALS560A. 
SN74ALS560A 


SYNCHRONOUS 4·BIT COUNTERS WITH 3·STATE OUTPUTS 


ClK 
121 


AClR 
181 


AlOAD 
11) 


G 1171 


ENT 
1121 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


SN54ALS561A. 
SN74ALS561A 


SYNCHRONOUS 
4-BIT COUNTERS WITH 3-STATE OUTPUTS 


ENP 


_(91 
SClR 


(21 


ClK 
181 
ACLR 


AIOAD 
(11 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS560A, 
SN74ALS560A 


SYNCHRONOUS 4-BIT COUNTERS WITH 3·STATE OUTPUTS 


I 
1 
1 
I 
1 
1 


A tSS::l: 
~~DON'TCARE~~ 
I 
~~~OON'TCARE~~ 


I 
I 
I 
I 
1 
I 


B 
~ 
I 
~"'''''''~DON''r'CARE~~~ 
I 
~~~~~DON'T 
CARE~~~~"'''''''''''''~ 


1 
I 
I 
1 
1 
1 
C 
~ 
: 
~1?c,>~~T>~1~E~1 
~W<&N:n;'N~"''''~ 


I 
_~~~~ 
__ 
~~I~I 
I 
1 
I 
o ~ 
1 
~bbhf~~i~1 
~D'o'N'·t~~)'1~ 
1 
un' 
, 
I 
I 
I 
,,'"'''' 
I 
I 


1 
~ 
~I-Z~~ 
~,------- 


1 
1 
1 
1 
I 


aB ---l--- 
~n 
~HI-Z~~ 
1 


1 
I 
1 
I 
1 
Dc---l--- 
--..n 
-~--H-,-!-~-~-~---,------- 
, 
' 
' 
II 


I 
'-- 
'_----' 
~HIZ~~ 
1 


1 
1 
I 
I 
I 
I 
1I<- 
I__ 
----.J1l 
I 
I 
I 


I 
1 
1 
I 
1 


I 
n~ 
' 
~n 
1 
I 
1 


I 
16 
1 
17 
8 
1 I 
HI-Z 
5 
••.• 
INHIBIT 
COUNTING ---I 


ASYNC 
ASYNC 
SYN 
SYNC 
COUNTING 
CONTINUES 
CLEAR 
lOAD 
CLEAR 
lOAD 


TEXAS 
• 
INSTRUMENTS 


fI 


•• 
ALOAD 


~ 
StOAD 


SN54ALS561A, 
SN74ALS561A 
SYNCHRONOUS 4-BIT COUNTERS WITH 3·STATE OUTPUTS 


---u 


1 


1 
I 


ENP m 
I 


ENT m 


1 
I 
I 


A 
~I 


1 
8 
~I 


I 


C 
~I 


D 
~: 


1 
I 
I 
I 


I 


Qc 
~ 
I 


QD 
~ 
I 
I 
I 


1 
I 
1'2 
13 
14 


ASYNC 
ASYNC 


CLEAR 
LOAD 


LJ 
I 
I 
IIU 


I 
1 


E DON'T 
CARE ~ 
I 
I 


~,o,o>N:!f!W~ 
I 
I 


I 
I 
I 
1 
1 
~DPN:YCAR~ 
I~DON'TCARE~ 
• HH"'11 
I "",,'» 
1 
1 
-~-~~~~f>P~:1'f~~~ 
1~~DdN:T:£~~t~ 


I 
1 
1 
1 
1 


~E!ql'n.C.,\R.E~I~~~~qqI'U.q,\R.E~~ 


I 
1 
1 
I 
1 
~~~'ZC?~';r.q,\,!E~~ 
1~~~""""""~~~~Dq"l'!f!,>R~~""~ 


I 
1 
1 
1 
1 


~ 
~~HI-Z~~ 
-1------- 


I 
I 
I 
I 
I 
I 
I 
--- 
~HI-Z~~ 
I 
I 
1 
1 
I 
1 
____I_~I 
-W-\Z-H-'-Z-~-~-~-~---I------- 


I 
1 
1 
I 
I 
~ 
I_~I 
~HI-Z~ 
1 
I 
1 
1 
1 
1 
I 
I 
nil 
1 


I 
1 
I 
1 
1 
I 
1 
nil 
1 
I 
1'3 
14 
15 
0 
., I 
HI-Z 
5 
-.- 
INHIBIT COUNTING---I 


SYNC 
SYNC 
CONTINUE 
COUNTING 


CLEAR 
lOAD 


n 
n 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS560A. SN54ALS561A. SN74ALS560A. SN74ALS561A 


SYNCHRONOUS 
4·BITCOUNTERS 
WITH 3·STATE OUTPUTS 


Supply 
voltage, 
Vee 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 


Input 
voltage. 
. . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . • . . . . . . . . . . . . . .. 
7 V 


Operating 
free-air 
temperature 
range: 
SN54ALS560A, 
SN54ALS561 
A . 
. . . . . . . . . • . 
- 55°C 
to 
125°C 


SN74ALS560A, 
SN74ALS561A 
ooe 
to 
70°C 


-65°C 
to 
150°C 


SN54ALS560A 
SN74ALS560A 


SN54ALS561 A 
SN74ALS561A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


Q outputs 
1 
2.6 
IOH 
High-level output current 
mA 
CCO and RCO 
-0.4 
-0.4 


Q outputs 
12 
24 


IOL 
Low-level 
output current 
mA 
CCO and RCO 
4 
8 


'ALS560A 
0 
18 
0 
20 
fclock 
Clock frequency 
MHz 
'ALS561A 
0 
25 
0 
30 


ACLR or ALOAD low 
20 
15 


CLK high 
27.5 
25 


Pulse duration 
'ALS560A 
CLK low 
27.5 
25 
tw 
ns 


'ALS561A 
CLK high 
20 
16.5 


eLK 
low 
20 
16.5 


High 
25 
20 
ENP, ENT 
Low 
25 
20 


Data at A. B. C. D 
25 
20 


SCLR 
Low 
21 
15 


tsu 
Setup time before CLKt 


High (inactive) 
35 
30 
ns 


SLOAD 
Low 
20 
15 


High 
(inactive) 
35 
30 


ACLR or ALOAD 
inactive 
10 
10 


th 
Hold time after CLKt for data, ENP, ENT, SCLR, or SLOAD 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°C 


TEXAS -II 
INSTRUMENTS 


• 


SN54ALS560A, 
SN54ALS561A, 
SN74ALS560A, 
SN74ALS561A 


SYNCHRONOUS 
4-81T COUNTERS 
WITH 3-STATE OUTPUTS 


» 
r0- 
C/) 
II)~ 
Co» 
C/) 
(") 
::;'o 
c: 
t All typical 
values 
are 
at 
VCC 
"" 5 V, 
T A 
= 
25°C. 


~. 
i The output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current. 
10S. 


SN54AlS560A 
SN74AlS560A 


PARAMETER 
TEST CONDITIONS 
SN54AlS561A 
SN74AlS561A 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
~ 4.5 V. 
II = 
-18 
mA 
-1.5 
-1.5 
V 


All outputs 
Vee 
- 
4.5 V to 5.5 V. 
IOH - 
-0.4 
mA 
VCC -2 
VCC -2 


VOH 
Vee 
- 
4.5 V. 
IOH - 
-1 
mA 
2.4 
3.3 
V 
Q outputs 
Vee 
= 4.5 V. 
IOH - 
2.6 mA 
2.4 
3.2 


Vee 
~ 4.5 V. 
10L = 12 mA 
0.25 
0.4 
0.25 
0.4 
Q outputs 
Vee 
~ 4.5 V. 
10L ~ 24 mA 
0.35 
0.5 
VOL 
V 


Vee 
- 
4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
ceo 
and ReO 
0.35 
0.5 
Vee 
- 
4.5 V. 
10L - 
8 mA 


10ZH 
Vee 
- 
5.5 V. 
Vo 
- 
2.7 V 
20 
20 
pA 


10ZL 
Vee 
~ 5.5 V. 
Vo 
~ 0.4 V 
-20 
-20 
pA 


ENT and ENP 
0.2 
0.2 
II 
Vee 
~ 5.5 V. 
VI ~ 7 V 
mA 


Other inputs 
0.1 
0.1 


ENT and ENP 
40 
40 
IIH 
Other 
inputs 
Vee 
~ 5.5 V. 
VI ~ 2.7 V 


20 
20 


pA 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


10' 
ceo 
and ReO 
-15 
-70 
-15 
-70 
Vee 
~ 5.5 V. 
Vo 
= 2.25 V 
mA 


Q 
-30 
-112 
-30 
-112 


I Outputs high 
17 
27 
17 
27 


Ice 
Vee 
~ 5.5 V 
I Outputs 
low 
21 
33 
21 
33 
mA 


I Outputs 
disabled 
22 
36 
22 
36 


II 


TEXAS ." 
INSTRUMENTS 


SN54ALS560A, SN54ALS561A, SN74ALS560A, SN74ALS561A 


SYNCHRONOUS 
4-81TCOUNTERS 
WITH 3-STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL = 50 pF. 


R1 ~ 500 O. 


FROM 
TO 
R2 ~ 500 O. 


PARAMETER 
TA = MIN to MAX 
UNIT 
(lNPUTI 
(OUTPUT) 


SN54ALS560A 
SN74ALS560A 


SN54ALS561A 
SN74ALS561A 


MIN 
MAX 
MIN 
MAX 


'ALS560A 
18 
20 
fmax 
MHz 
'ALS561A 
25 
30 


tpLH 
4 
15 
4 
12 


CLK 
Any Q 
ns 


tpHL 
5 
21 
5 
18 


tpLH 
9 
35 
9 
29 
CLK 
RCO 
ns 


tpHL 
8 
29 
8 
24 


tpLH 
8 
31 
8 
26 
CLK 
CCO 
ns 


tpHL 
5 
20 
5 
16 


tpLH 
ALOAD 
10 
38 
10 
35 
Any Q 
ns 


tpHL 
7 
27 
7 
23 


tpLH 
ALOAD 
15 
50 
15 
40 
RCO 
ns 


tpHL 
12 
35 
12 
30 


tpLH 
ALOAD 
25 
65 
25 
55 


CCO 
ns 
'pHL 
12 
42 
12 
33 


'PLH 
A. B. C. 
Any Q 
8 
35 
8 
30 


or D 
7 
27 
7 
22 
ns 
'PHL 


'PLH 
5 
20 
5 
16 


ENT 
RCO 
ns 


tpHL 
4 
18 
4 
14 


'pLH 
12 
35 
12 
32 
ENT 
CCO 
ns 
tPHL 
4 
15 
4 
12 


'PLH 
5 
22 
5 
18 
ENP 
CCO 
ns 


'PHL 
4 
14 
4 
12 


tpHL 
Acrl'r 
Any Q 
7 
28 
7 
22 
ns 


'pZH 
G 
5 
24 
5 
19 
Any 
Q 
8 
28 
8 
23 


ns 
tpZL 


'PHZ 
G 
2 
12 
2 
10 
Any 
Q 
ns 
'pLZ 
4 
20 
4 
15 
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SN54ALS563A,SN74ALS563A 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


• 
3-State 
Buffer-Type 
Outputs 
Drive Bus-Lines 
Directly 


• 
Bus Structured 
Pinout 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These S-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working 
registers. 


The eight latches are transparent D-type latches. 
When the enable (C) is high the Q outputs 
will 
follow 
the 
complements 
of 
data 
(D) inputs. 


When the enable is taken low the output will be 
latched at the inverses of the levels that were 
set up at the D inputs. 


A buffered 
output-control 
input can be used to 
place the eight outputs 
in either a normal logic 
state 
(high 
or 
low 
logic 
levels) 
or 
a 
high- 
impedan€e state. 
In the high-impedance 
state 
the outputs 
neither load nor drive the bus lines 
significantly. 
The 
high-impedance 
state 
and 
increased high-logic level provide the capability 
to drive the bus lines in a bus-organized system 
without 
need 
for 
interface 
or 
pull-up 
components. 


The output 
control 
(OC) does not affect 
the 
internal operation 
of the latches. 
Old data can 
be retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


The 
SN54ALS563A 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55°C 
to 
125°C. 
The SN74ALS563A 
is 
characterized 
for operation from 0 °C to 70°C. 


SN54ALS563A 
... 
J PACKAGE 
SN74ALS563A 
... 
OW OR N PACKAGE 


ITOPVIEW) 


OC 
10 
20 
3D 
40 
50 
60 
70 
SO 
GNO 


1 \.}20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 
10 
11 
II 
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1 2019 
3D 
4 
18 
20 
40 
5 
17 
30 
50 
6 
16 
40 
60 
15 
50 
70 
14 
60 


9 
1011 
1213 


00 
UIOIO 
CO2 
COr-.. 
0 


INPUTS 
OUTPUT 
ENA8LE 
Q 
OC 
C 
0 


L 
H 
H 
L 


L 
H 
L 
H 


L 
L 
X 
00 
H 
X 
X 
Z 


• 


SN54ALS563A. 
SN74ALS563A 


OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


10 (2) 


20 
(3) 


3D 
(4) 


40 
(5) 
50 
(6) 


60 
(7) 


70 
181 


80 
(91 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 
Pin numbers shown are for OW, J, and N packages. 


Supply voltage. 
VCC . . . . . . 
. 
. 
Input voltage 
. 
Voltage applied to a disabled 3-state 
output. 


Operating free-air temperature 
range: 
SN54ALS563A 
. 
SN74ALS563A 


7V 
7V 


.. 
5.5 V 


-55°C 
to 125°C 
DOC to 7DoC 
-65°C 
to 
15DoC 


SN54AlS563A 
SN74AlS563A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


IOL 
Low-level output current 
12 
24 
mA 


Iw 
Pulse duration, enable C high 
15 
15 
ns 


Isu 
Setup time, data before enable C1 
10 
'0 
ns 


Ih 
Hold time. data after enable C1 
10 
10 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
'c 


TEXAS • 
INSTRUMENTS 


SN54ALS563A, 
SN74ALS563A 


OCTAL OoTYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUTS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


noted 


SN54ALS563A 
SN74ALS563A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18mA 
-1.2 
-1.2 
V 


Vee 
4.5 v 
10 5.5 v, 
10H 
0.4 mA 
Vee 
2 
Vee 
2 


VOH 
Vce 
- 
4.5 V, 
10L - 
-1 
mA 
2.4 
3.3 
V 


Vec 
- 
4.5 V, 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10L - 
12mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V, 
10l 
- 
24 mA 
0.35 
0.5 


10lH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7 V 
20 
20 
.A 


lOll 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
20 
20 
.A 


II 
Vec 
~ 5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vec 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
.A 


III 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee 
~ 5.5 v, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
- 112 
mA 


I OulpUlS high 
10 
17 
10 
17 


Ice 
Vee 
~ 5.5 V 
1 Outputs low 
16 
26 
16 
26 
mA 


I Outputs 
disabled 
17 
29 
17 
29 


t All typical 
values are at VCC = 5 V, TA 
== 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


Vcc 
- 
5 V, 
VCC - 
4.5 V 10 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
R1 - 
500 n, 
R1 - 
500 n, 


PARAMETER 
R2 - 
500 n, 
R2 - 
500 n, 
UNIT 
{lNPUTI 
(OUTPUT! 
TA - 
25°C 
TA - 
MIN 10 MAX 


'ALS563A 
SN54ALS563A 
SN74ALS563A 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
10 
3 
21 
3 
18 
0 
0 
ns 


tpHl 
8 
3 
15 
3 
14 


tpLH 
e 
Q 
8 
8 
29 
8 
22 
ns 


tpHL 
14 
8 
22 
8 
21 


tplH 
Q 
8 
4 
21 
4 
18 
oe 
ns 


'Pll 
10 
4 
21 
4 
18 


'PHl 
Q 
5 
2 
12 
2 
10 
oe 
ns 


lpll 
7 
3 
18 
3 
15 
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SN54ALS564A, 
SN74ALS564A 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3-STATE 
OUTPUTS 
02661, 
APRil 
1982 
- 
REVISED MAY 
1986 


• 
3-State 
Buffer- Type Inverting 
Outputs 
Drive 
Bus-Lines Directly 


• 
Bus-Structured 
Pinout 


• 
Buffered Control Inputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
8-bit 
registers 
feature 
inverting 
three-state 


outputs designed specifically for bus driving. They are 
particularly suitable for implementing buffer registers, 
I/O 
ports, 
bidirectional 
bus 
drivers, 
and working 


registers. 


The eight-bit 
edge-triggered 
Ootype flip-flops 
enter 


data on the low-to-high 
transition 
of the clock. 


The 
output 
control 
does 
not 
affect 
the 
internal 


operation of the flip-flops. 
Old data can be retained 


or new data can be entered while the outputs 
are in 


the high-impedance 
state. 


The SN54ALS564A 
is characterized 
for operation 


over the full military temperature 
range of - 55°C to 


125°C. 
The 
SN74ALS564A 
is characterized 
for 


operation 
from DOC to 7DoC. 
logic 
symbolt 


INPUTS 
OUTPUT 


DC 
ClK 
0 
0 


l 
f 
H 
l 


l 
f 
l 
H 


l 
l 
X 
00 


H 
X 
X 
Z 


SN54AlS564A 
... 
J PACKAGE 
SN74AlS564A 
... 
OW OR N PACKAGE 


ITOP 
VIEWI 


oe 
I 
U20 
Vee 
10 
2 
19 
10 
2D 
3 
18 
20 
3D 
4 
17 
30 
4D 
5 
16 
40 
5D 
6 
IS 
50 


6D 
7 
14 
60 
7D 
8 
13 
70 


8D 
9 
12 
80 
GND 
10 
I' 
elK 


U 
Cl 91g ~IS' 
N 


2 
I 2019 


4 
18 
20 


5 
17 
30 


6 
16 
40 


7 
15 
50 
8 
14 
60 


9 
10 11 1213 


Cl 
0><1010 


<Xl 
z...Joor--. 
aU 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 


lEe Publication 617-12. 


Pin numbers shown are for OW, J, and N packages. 
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SN54ALS564A. 
SN74ALS564A 
OCTAL D·TYPE EDGE·TRIGGERED FLIP-FLOPS 
WITH 3·STATE OUTPUTS 


logic diagram 
(positive 
logic) 


OC 
III 


ClK 
Ill} 


II 


20131 
1181 
20 


» 
r- 
3D 141 
1171 
30 
en 
Q):l 
C. 
» 
40 
151 
(161 
40 
en 


("') 
:;"nc 
;;" 
50 
161 
1151 sO 
Ul 


60 
171 
(141 


60 


Supply voltage, 
VCC . 
. 
. 


Input voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . 
. .. 
, 
. 


Voltage 
applied to a disabled 3'state 
output 
. 
Operating free·air temperature 
range: 
SN54ALS564A 
. 


SN74ALS564A 
. 


7V 
7V 
5.5 V 


-55°Ct0125°C 
O°C to 70°C 


-65°C 
to 150°C 
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SN54AlS564A, 
SN74AlS564A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-flOPS 
WITH 3-STATE OUTPUTS 


SN54ALS564A 
SN74ALS564A 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
55 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
1 
2.6 
mA 


10L 
Low-level output current 
12 
24 
mA 


fclock 
Clock 
frequency 
0 
25 
0 
30 
MHz 


I eLK high 
16.5 
14 


'w 
Pulse duration 
ns 
IeLK low 
16.5 
14 


'su 
Setup time. data before eLK I 
15 
15 
ns 


Ih 
Hold 
time. 
data 
after 
elK I 
4 
0 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS564A 
SN74ALS564A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V. 
10H - 
0.4 mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
- 
4.5 V. 
10H = 
-1 
mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V. 
10H - 
- 2.6 mA 
2.4 
3.2 


Vee 
- 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee = 4.5 V. 
10L = 24 mA 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 V. 
Vo 
- 
2.7 V 
20 
20 
"A 


10ZL 
Vee 
- 
5.5 V. 
Vo 
- 
0.4 V 
-20 
- 20 
"A 


II 
Vee 
- 
5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI = 2.7 V 
20 
20 
"A 


IlL 
Vee = 5.5 V. 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


10' 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
-30 
- 112 
-30 
-112 
mA 


IOutputs high 
10 
18 
10 
18 


Ice 
Vee 
= 5.5 V 
I Outputs 
low 
15 
24 
15 
24 
mA 


IOutputs disabled 
16 
30 
16 
30 


tAil 
typical 
values 
are at Vec 
= 
5 V, 
TA 
= 25°C. 


t:The output 
conditions 
have 
been chosen 
to produce 
a current 
that 
closely 
approximates 
one half 
of the true 
short-circuit 
output 
current, 
lOS- 
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SN54ALS564A, 
SN74ALS564A 


OCTAL D·TYPE EDGE·TRIGGERED FLIP-FLOPS 
WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
R1 - 
500 n. 


PARAMETER 
R2 - 
500!1. 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT) 


TA - 
25°C 
TA - 
MIN to MAX 


'ALS564A 
SN54ALS564A 
SN74ALS564A 


TYP 
MIN 
MAX 
MIN 
MAX 


fmax 
50 
25 
30 
MHz 


tPlH 
Any Q 
9 
4 
15 
4 
14 
ClK 
ns 
tPHl 
9 
4 
15 
4 
14 


tp2H 
OC 
Any Q 
II 
4 
21 
4 
18 
ns 
tpZl 
I' 
4 
21 
4 
18 


'PHZ 
OC 
Anv Q 
6 
2 
12 
2 
10 
ns 
'PLZ 
8 
3 
17 
3 
15 
» 
r- 
(f) 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


Ql:la.» 
en 
(') 
:;0 
(') 
c: 
;:+' 
Vl 
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SN54ALS568A, 
SN54ALS569A, 
SN74ALS568A, 
SN74ALS569A 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


WITH 3-STAH 
OUTPUTS 


D2661. 
APRIL 
1982-REVISED 
MAY 
1986 


• 
3-State 
Q Outputs 
Drive 
Bus 
Lines 
Directly 
SN54AlS568A. 
SN54AlS569A 
... 
J PACKAGE 


SN74AlS568A. 
SN74AlS569A 
. .. 
OW OR N PACKAGE 
• 
Counter 
Operation 
Independent 
of 
3-State 
Output 
(TOP VIEWI 
• 
Fully 
Synchronous 
Clear. 
Count. 
and 
Load 
UfO 
1 U20 
VCC 
• 
Asynchronous 
Clear 
Also 
Provided 
CLK 
2 
19 
RCO 


A 
3 
18 
CCO 
• 
Fully 
Cascadable 
B 
4 
17 
G 
• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
C 
5 
16 
QA 


Packages. 
Ceramic 
Chip 
Carriers. 
and 
Standard 
D 
6 
15 
QB 


Plastic 
and 
Ceramic 
300-mil 
DIPs 
ENP 
7 
14 
QC 


ACLR 
8 
13 
QD 
• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 
SCLR 
9 
12 
ENT 


GND 
10 
11 
LOAD 


description 


The' 
ALS568A 
decade 
counters 
and' 
ALS569A 
binary 
counters 


are programmable, 
count 
up or down, 
and offer 
both synchronous 


and 
asynchronous 
clearing. 
All 
synchronous 
functions 
are 


executed 
on the 
positive-going 
edge 
of the 
clock. 


The 
clear 
function 
is initiated 
by applying 
a low 
level 
to either 


Asynchronous 
Clear 
IACLR) 
or 
Synchronous 
Clear 
(SCLR). 


Asynchronous 
(direct) 
clearing 
overrides 
all other 
functions 
of 


the device, 
while 
synchronous 
clearing 
overrides 
only 
the 
other 


synchronous 
functions. 
Data 
is loaded 
from 
the 
A, 
B, C, and 
D 


inputs 
by holding 
Load (LOAD) 
low 
during 
a positive-going 
clock 


transition. 
The counting 
function 
is enabled 
only 
when 
Enable 
P 


(ENP) and 
Enable 
T lENT) 
are low 
and ACLR. 
SCLR, 
and LOAD 


are high. 
The UpfDown 
IUfO) 
input 
controls 
the direction 
of the 


count. 
These 
counters 
count 
up when 
ufo 
is high 
and 
count 


down 
when 
UfO is low. 


SN54AlS568A. 
SN54AlS569A 
. . . FK PACKAGE 


(TOP VIEW) 


~ Ie ~~ 
« U:J>a: 


2 
1 2019 


8 
18 
ceo 


C 
5 
17 
G 


D 
6 
16 
QA 


ENP 
7 
15 
QB 
ACIR 
8 
14 
QC 
9 10"1213 


Ig 0101>- 0 
z«zO 
<:lOw 
...J 


A high level at the Output 
Enable (GI forces 
the Q outputs 
into the high-impedance 
state. 
and a low level enables 
those 


outputs. 
Counting 
is independent 
of of G. ENT is fed forward 
to enable 
the 
Ripple 
Carry 
Output 
(RCO) to produce 
a 


low-level 
pulse while 
the count 
is zero lall Q outputs 
low) 
when 
counting 
down 
or maximum 
(g or 15) when 
counting 


up. The Clocked 
Carry 
Output 
ICCOI 
produces 
a low level pulse for a duration 
equal to that 
of the low level of the clock 


when 
RCO is low and the counter 
is enabled 
Iboth 
ENP and ENT are low); 
otherwise, 
CCO is high. 
CCO does not have 


the glitches 
commonly 
associated 
with 
a ripple-carry 
output. 
Cascading 
is normally 
accomplished 
by connecting 
RCO 


or CCO of the first 
counter 
to ENT of the next counter. 
However, 
for very-high-speed 
counting, 
RCO should 
be used for 


cascading 
since CCO does not become 
active 
until 
the clock 
returns 
to the low 
level. 


The SN54ALS568A 
and SN54ALS569A 
are characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74ALS568A 
and 
SN74ALS569A 
are characterized 
for 
operation 
from 
DOC to 7DoC. 
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SN74ALS568A, 
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SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3·STATE OUTPUTS 


II 


INPUTS 


G 
ACiJi 
SCIR 
LOAD 
ufo 
OPERATION 
ENT 
ENP 
elK 


H 
x 
X 
x 
x 
x 
x 
X 
Q Outputs Disabled 
l 
L 
X 
X 
X 
X 
X 
X 
Asynchronous 
Clear 


L 
H 
L 
X 
X 
X 
X 
I 
Synchronous 
Clear 


L 
H 
H 
L 
X 
X 
X 
I 
Load 


L 
H 
H 
H 
l 
L 
H 
I 
Count Up 
l 
H 
H 
H 
L 
L 
l 
I 
Count Down 


L 
H 
H 
H 
H 
X 
X 
X 
Inhibit Count 


L 
H 
H 
H 
X 
H 
X 
X 
Inhibit Count 


ENID 


Ml (UP] 
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----c15iDA 


114} 
DB 
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DB 
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DO 


TEXAS 
• 
INSTRUMENTS 


SN54ALS568A, 
SN74ALS568A 


SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS 


WITH 3-STATE 
OUTPUTS 


G 
(17) 


U/D 


ClK 


ENT 


ENP 


SClR 


lOAO 


AClR 


A 
(3) 


TEXAS -1!1 
INSTRUMENTS 


• 


SN54ALS569A. 
SN74ALS569A 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 
WITH 3-STATE OUTPUTS 


G 
(17) 


UfO 
(1) 


CLK 
('21 
ENT 


ENP 
m 


SCLR 
(9) 


LOAD 
(111 


ACLR 
(8) 


A 
(3) 


TEXAS ~ 
INSTRUMENlS 


SN54ALS568A, 
SN74ALS568A 


SYNCHRONOUS 4-81T UP/DOWN DECADE COUNTERS 


WITH 3-STATE 
OUTPUTS 
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TEXAS '1!1 
INSTRUMENlS 


SN54ALS569A. 
SN74ALS569A 
SYNCHRONOUS 
4-BI1 UP/DOWN 
BINARY COUNTERS 
WITH 3-STATE OUTPUTS 
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SYNC 


CLEAR 


TEXAS 
• 
INSTRUMENTS 


SN54ALS568A, 
SN54ALS569A, 
SN74ALS568A. 
SN74ALS569A 


SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 


WITH 3-STATE OUTPUTS 


Supply voltage, VCC 
, 
, , , 
, . . . . . . . . 
. . . . . . . . .. 
. 
7 V 


Input voltage . 
. 
7 V 
Voltage applied to a disabled 3-state output 
5,5 V 
Operating free-air temperature range: SN54ALS568A, 
SN54ALS569A 
. . . . . . . . . 
- 55·C to 125·C 
SN74ALS568A, 
SN74ALS569A 
........•............ 
0·Ct070·C 
Storage temperature range 
, . . . . . . .. 
- 65·C to 150·C 


SN54AlS568A 
SN74AlS568A 


SN54AlS569A 
SN74AlS569A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


Vil 
low-level 
input voltge 
0.7 
0.8 
C 
a outputs 
, 
2.6 


IOH 
High-level output current 
mA 
CCO and RCO 
-0.4 
-0.4 


Q outputs 
'2 
24 
IOl 
Low-level 
output current 
mA 
CCO and RCO 
4 
8 


'AlS568A 
0 
18 
0 
20 


fclock 
Clock frequency 
MHz 
'AlS569A 
0 
22 
0 
30 


Arm 
or IOAli 
low 
20 
15 


ClK high 
27.5 
25 
'AlS568A 
tw 
Pulse duration 
eLK low 
27.5 
25 
ns 


'AlS569A 
ClK high 
20 
16.5 


ClK low 
20 
16.5 


Data at A, B, C, 0 
25 
20 


ENP, ENT 
High 
35 
30 


low 
25 
20 


SClR 
low 
20 
, 5 


tsu 
Setup time before eLK 1 
High (inactive) 
35 
30 
ns 


lOAD 
low 
20 
'5 


High (inactive) 
35 
30 


U/D 
35 
30 


ACLR 
inactive 
'0 
10 


th 
Hold time after elKt for any input 
0 
0 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·C 


TEXAS • 
INSTRUMENTS 


SN54ALS568A, 
SN54ALS569A, 
SN74ALS568A. 
SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3-STATE OUTPUTS 


» 
r- 
en 
l»:;,0-» 
en 


~ 
tAll 
typical 
values 
are at VCC 
= 
5 V, TA 
= 
25<)C. 


(") 
*The 
output 
conditions 
have 
been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true 
short-circuit 
output 
current. 
10S. 
e;:i: 
CIl 


SN54ALS568A 
SN74ALS568A 


PARAMETER 
TEST CONDITIONS 
SN54ALS569A 
SN74ALS569A 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
~ 4.5 V, 
II = 
-t8 
mA 
-1.5 
-1.5 
V 


All outputs 
Vee 
- 
4.5 V to 5.5 V, 
10H - 
0.4 mA 
VCC -2 
VCC-2 


Vee 
- 
4.5 V, 
10H - 
1 mA 
2.4 
3.3 
V 
VOH 
Q outputs 
Vee 
= 4.5 V, 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
4.5 V, 
10L 
12 mA 
0.25 
0.4 
0.25 
0.4 
Q outputs 


Vee 
- 
4.5 V, 
10L - 
24 mA 
0.35 
0.5 
VOL 
V 


ceo 
and ReO 
Vee 
~ 4.5 V, 
10H ~ 4 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 V, 
10L - 
8 mA 
0.35 
0,5 


10ZH 
Vee 
= 5.5 V, 
VO=2.7V 
20 
20 
~A 


10ZL 
Vee 
5.5 V, 
Vo 
- 
0.4 V 
20 
20 
~A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


III 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.2 
0.2 
mA 


101 
ceo 
and ReO 
15 
70 
15 
70 
Vee 
~ 5.5 V, 
Vo 
~ 2.25 V 
mA 


Q outputs 
-30 
-112 
-30 
-112 


I Outputs high 
16 
26 
16 
26 


Ice 
Vee 
~ 5.5 V 
I Outputs low 
20 
32 
20 
32 
mA 


I 
Outputs disabled 
20 
32 
20 
32 


II 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS568A. 
SN54ALS569A. 
SN74ALS568A. 
SN74ALS569A 


SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 


WITH 3·STATE OUTPUTS 


Vcc 
= 4.5 V 10 5.5 V. 


CL = 50 pF. 


R1 = 500 
Q. 


PARAMETER 


FROM 
TO 
R2 = 500 
Q. 
UNIT 


IINPUTI 
(OUTPUT) 
TA = MIN 10 MAX 


SN54ALS 568A 
SN74ALS568A 


SN54ALS569A 
SN74ALS569A 


MIN 
MAX 
MIN 
MAX 


fmax 
'ALS568A 
18 
20 


'ALS569A 
22 
30 
MHz 


lpLH 
Any Q 
4 
21 
4 
13 


lpHL 
CLK 
19 
ns 


7 
7 
16 


IPLH 
CLK 
RCO 
12 
37 
12 
28 


lPHL 
10 
28 
10 
19 
ns 


lpLH 
CLK 
CCO 
5 
17 
5 
13 


lpHL 
6 
30 
6 
25 
ns 


lpLH 
ufo 
RCO 


9 
31 
9 
23 


lpHL 
9 
33 
9 
19 
ns 


lpLH 
ENT 
RCO 
6 
21 
6 
15 


lpHL 
4 
20 
4 
13 
ns 


lpLH 


ENT 
CCO 


5 
18 
5 
13 


lpHL 
9 
32 
9 
23 
ns 


lPUJ 
ENP 
CCO 
4 
18 
4 
12 


lpHL 
5 
18 
5 
14 
ns 


lPHL 
ACLR 
Any Q 
9 
25 
9 
20 
ns 


lPZH 
G 
Any Q 
6 
23 
6 
18 
ns 
lPZL 
6 
29 
6 
24 


lpHZ 
G 
1 
12 
1 
10 
Any Q 
ns 
lpLZ 
3 
29 
3 
13 


TEXAS 
." 
INSTRUMENTS 


SN54ALS573B, 
SN54ALS580A, 
SN54AS573, 
SN54AS580 
SN74ALS573B, 
SN74ALS580A. 
SN74AS573. 
SN74AS580 
OCTAL O·TYPE TRANSPARENT 
LATCHES 
WITH 3·STATE OUTPUTS 


02661, 
DECEMBER 
1982 
~ 
REVISED 
MAY 
1986 


• 
3-State 
Buffer-Type 
Outputs 
Drive Bus-lines 
Directly 


• 
Bus-Structured 
Pinout 


• 
Choice of True or Inverting 
Logic 


'ALS573B, 
'AS573 
True Outputs 


'ALS580A, 
'AS580 
Inverting 
Outputs 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These a-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working 
registers. 


The eight latches are transparent D-type latches. 
While the enable IC) is high the outputs (Q or Q) 
will respond to the data (D) inputs. 
When the 
enable is taken low the outputs 
will be latched 
to retain the data that was set up. 


A buf~ered output-control 
input can be used to 
place the eight outputs 
in either a normal logic 
state 
(high 
or 
low 
logic 
levels) 
or 
a high- 
impedance 
state. 
In the high-impedance 
state 
the outputs 
neither load nor drive the bus lines 
significantly. 
The 
high-impedance 
state 
and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface 
or pull-up components. 


The output 
control 
(OC) does not affect 
the 
internal operation 
of the latches. 
Old data can 
be retained or new data can be entered while the 
outputs 
are at high impedance. 


The 
SN54ALS' 
and 
SN54AS' 
devices 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS' 
and 
SN74AS' 
devices 
are 
characterized 
for operation from O°C to 70°C. 


SN54ALS573B. 
SN54AS573 
... 
J PACKAGE 
SN74ALS573B. 
SN74AS573 
... 
ow OR N PACKAGE 


(TOP VIEW) 


5C 
1 
\ •..120 
Vcc 
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2 
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3 
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7 
14 
60 
7D 
8 
13 
70 
8D 
9 
12 
80 


GND 
10 
11 
C 


SN54ALS573B. 
SN54AS573 
... 
FK PACKAGE 


(TOP VIEW) 
u 
~ 9115 ;;' Sl 


3 
2 
1 20 19 
30 
18 
20 
40 
17 
30 
50 
16 
40 
60 
15 
50 


70 
" 
60 
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1011 
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eouoo 
'" 2 
"''' 


'" 


SN54ALS5BOA. 
SN54AS5BO 
... 
J PACKAGE 
SN74ALS5BOA. 
SN74AS5BO 
... 
OW OR N PACKAGE 
(TOP VIEW) 


5C 
1 \.,)20 
vcc 
1D 
2 
19 
10 
2D 
3 
18 
20 
30 
• 
17 
30 
4D 
5 
16 
40 
5D 
6 
15 
50 
6D 
7 
" 
60 
7D 
8 
13 
70 
8D 
9 
12 
80 
GND 
10 
11 
C 


30 
• 


40 
50 
60 
70 


3 
2 
1 
20 
19 


18 
20 


17 
30 
16 
40 


15 
50 


14 
60 


9 
10 
11 1213 


PRODUCTION 
DATA 
documents 
contain 
information 
current 
as 
of 
publication 
date. 
:fodT:::onl~:r:ut:::;:ifi:::~d~~ser 
~~~::~~~ 
Production processing does not 
neC8ssariry 
include testing of all parameters. 


TEXAS .• 
INSTRUMENTS 


II 


SN54ALS573B. 
SN54ALS580A, 
SN54AS573. 
SN54AS580 
SN74ALS573B. 
SN74ALS580A, 
SN74AS573, 
SN74AS580 
OCTAL O·TYPE TRANSPARENT 
LATCHES WITH 3·STATE OUTPUTS 


INPUTS 
OUTPUT 
ENABLE 


DC 
Q 
C 
0 


l 
H 
H 
H 


l 
H 
l 
l 


l 
l 
X 
°0 
H 
X 
X 
Z 


10 
121 
20 
131 


30 
(4) 
40 
15) 
50 
(61 
60 
171 
70 
ISl 
80 
19) 


\l 
(19)'0 
1181 2Q 
1171 3Q 
l~:l 40 


(14) 
50 


113160 


(12) 
~~ 


'AlS5aOA, 
'AS5ao 


lEACH 
lATCH) 


INPUTS 
OUTPUT 
ENABLE 
Q 
DC 
C 
0 


l 
H 
H 
l 


l 
H 
l 
H 


l 
l 
X 
00 


H 
X 
X 
Z 


10 
121 
20 
131 


3D 
(4) 


40 
(5) 


SO 
(6) 
60 
171 


70 
(8) 
80 
191 


logic diagram (positive logic) 


'AlS573B, 
'AS573 


119110 


\lBI 
2Q 


1171 30 


11614Q 


(151 
50 
50 


1141 60 


1131 
70 


(121 so 


'AlS5BOA, 
'AS5BO 
oc III 


ENABLE 
C (11) 


20 
131 
1181 20 


3D 141 
1171 30 


40 
151 
'16140 


50 
(6) 
1151 sa 


60 
171 
1141 60 


70 ,., 
(13) 
70 


1121 80 


Q 
1191'0 
118120 
(17) 36 


:~:~ 40 


(14) 
5~ 
1131 6~ 


(12) ~a 


TEXAS '1!1 
INSTRUMENlS 


SN54ALS573B, 
SN54ALS580A, 
SN74ALS573B, 
SN74ALS580A 


OCTAL OoTYPE TRANSPARENT 
LATCHES WITH 3-STATE 
OUTPUTS 


Supply voltage, 
Vee 
. . . 
. 
. 
Input voltage 
. 
. 


Voltage 
applied to a disabled 3-state 
output 
. 
Operating 
free-air temperature 
range; 
SN54ALS573B, 
SN54ALS580A 
SN74ALS573B, 
SN74ALS580A. 


.. 
7V 


........ 
7V 
5.5 V 


- 55 °e to 125 °e 


ooe to 700e 


-65°e 
to 1500e 


SN54ALS5738 
SN74ALS5738 


SN54ALS580A 
SN74ALS580A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-I 
-2.6 
mA 


IOL 
Low-level 
output current 
12 
-24 
mA 


'ALS57J8 
15 
15 
tw 
Pulse duration, 
enable C high 
l'ALS580A 
15 
ns 


15 


tsu 
Setup time. data before enable Cl 
10 
10 
ns 


l'ALS5738 
7 
7 


th 
Hold time. data after enable Cl 
l'ALS580A 
10 
ns 


10 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS5738 
SN74ALS5738 


PARAMETER 
TEST CONOITIONS 
SN54ALS580A 
SN74ALS580A 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
~ 4.5 V to 5.5 V. 
IOH ~ 
-0.4 
mA 
VCC-2 
Vec -2 


VOH 
Vee 
- 
4.5 V. 
IOH ~ 
-1 
mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V. 
IOH - 
-2.6 
mA 
2.4 
3.2 


VOL 
Vee 
~ 4.5 V. 
IOL ~ 12 mA 
0.25 
0.4 
0.25 
0.4 


V 


Vee 
~ 4.5 V. 
IOL ~ 24 mA 
0.35 
0.5 


IOZH 
Vee 
- 
5.5 V. 
Vo 
= 2.7 V 
20 
20 
"A 


IOZL 
Vee 
~ 5.5 V•. 
Vo 
= 0.4 V. 
-20 
-20 
"A 
II 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
pA 


IlL 
Vee 
~ 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
- I 12 
-30 
- I 12 
mA 


Outputs 
high 
10 
17 
10 
17 


'ALS5738 
Outputs 
low 
15 
24 
15 
24 


Ice 
Vee 
~ 5.5 V 
Outputs 
disabled 
16 
27 
16 
27 


Outputs 
high 
mA 
10 
17 
10 
17 


'ALS580A 
Outputs 
low 
16 
26 
16 
26 


Outputs 
disabled 
17 
29 
17 
29 


t All typical values are at VCC 
= 
5 V. TA = 
25 ac. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


TEXAS '1!1 
INSTRUMENlS 


II 


II 


SN54ALS573B, 
SN54ALS580A, 
SN74ALS573B, 
SN74ALS580A 


OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


VCC - 
5 V, 
Vcc 
- 
4.5 V 10 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


R1 - 
500 n, 
R1 - 
500 n, 


FROM 
TO 


PARAMETER 
R2 - 
500 n, 
R2 - 
500 n, 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'ALS573B 
SN54ALS573B 
SN74ALS573B 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
7 
2 
15 
2 
14 
0 
0 
ns 
'pHL 
7 
2 
15 
2 
14 


'pLH 
12 
B 
25 
8 
20 
C 
Q 
ns 
'pHL 
12 
8 
20 
8 
19 


tpZH 
Be 


9 
4 
21 
4 
18 
Q 
ns 
'PZL 
11 
4 
21 
4 
18 


'PHZ 
DC 


5 
2 
12 
2 
10 
Q 
ns 
tpLZ 
7 
3 
18 
3 
15 
>,... 
tJ) 


~ 
•ALS580A switching 
characteristics (see Note 1) 


C. 
> 
tJ) 
(")~. 
(') 
C 
;::;.' 
en 


Vcc 
- 
5 V, 
vcc 
- 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
R1 - 
500 n, 
R1 - 
500 n, 


PARAMETER 
R2 - 
500 n, 
R2 - 
500 n, 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS580A 
SN54ALS5BOA 
SN74ALS5BOA 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
Q 
10 
3 
21 
3 
18 
0 
ns 


tPHL 
8 
3 
15 
3 
14 


tPLH 
Q 
8 
8 
29 
8 
22 
C 
ns 
tpHL 
14 
8 
22 
8 
21 


tPZH 
6C 
Q 
8 
4 
21 
4 
18 
ns 
tpZL 
10 
4 
21 
4 
18 


tpHZ 
Be 
Q 
5 
2 
12 
2 
10 
ns 
tPLZ 
7 
3 
18 
3 
15 


TEXAS -1!1 
INSTRUMENTS 


SN54AS573, 
SN54AS580, 
SN74AS573, 
SN74AS580 


OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


Supply voltage, 
Vee 
.. 


Input voltage 
. 
Voltage applied to a disabled 3-state 
output. 
. 
. 


Operating 
free-air temperature 
range: 
SN54AS573, 
SN54AS580 
. 
SN74AS573, 
SN74AS580 
. 


7V 
7V 
5.5 
V 
-55°e 
to 125°e 


ooe to 700e 
-65°e 
to 1500e 


SN54AS573 
SN74AS573 


SN54AS580 
SN74AS580 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low·level input voltage 
0.8 
0.8 
V 


IOH 
High-level output 
current 
-12 
-15 
mA 


IOL 
Low-level output current 
32 
-48 
mA 


Pulse duration, 
enable C high 
I 'AS573 
5.5 
4.5 
tw 
I 'ASS80 
3 
2 
ns 


tsu 
Setup time. data before enable C! 
2 
2 
ns 


th 
Hold time. data after enable C1 
3 
3 
ns 


TA 
Operating free-air temperature 
-S5 
125 
0 
70 
°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS573 
SN74AS573 


PARAMETER 
TEST CONDITIONS 
SN54AS580 
SN74AS580 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
VCC = 4.5 V, 
II = 
- 18 mA 
-1.2 
- 1.2 
V 


VCC = 4.5 V to 5.5 V, 
IOH = 
-2mA 
Vee-2 
Vee -2 


VOH 
Vec 
= 4.5 V, 
IOH = 
-12 
mA 
2.4 
3.2 
V 


Vee 
= 4.5 V, 
IOH = 
-2.6 
mA 
2.4 
3.3 


Vee 
= 4.5 V, 
10L = 32 mA 
0.28 
0.5 
VOL 
V 


Vec 
- 
4.5 V, 
10L - 
48 mA 
0.33 
0.5 


10ZH 
VCC = 
5.5 V, 
Vo 
= 2.7 V 
50 
50 
~A 


10ZL 
Vec 
= 
5.5 V, 
Vo 
= 0.4 V, 
-50 
-50 
~A 


II 
Vec 
- 
5.5 V, 
VI = 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 
5.5 V, 
VI = 2.7 V 
20 
20 
~A 


IlL 
Vee 
= 
5.5 V, 
VI = 0.4 V 
-0.5 
-0.5 
mA 


10' 
Vee 
= 
5.5 V, 
Vo 
= 2.25 V 
-30 
- 112 
-30 
- 112 
mA 


Outputs 
high 
56 
93 
56 
93 


'AS573 
Outputs 
low 
55 
90 
55 
90 


Ice 
Vce 
= 
5.5 V 
Outputs 
disabled 
65 
106 
65 
106 


mA 
Outputs 
high 
62 
100 
62 
100 


'AS580 
Outputs 
low 
65 
106 
65 
106 


Outputs 
disabled 
71 
115 
71 
115 


t All typical values are at VCC = 5 V, TA = 25°C. 


t. The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


TEXAS '1!1 
INSTRUMENTS 


II 


II 


SN54AS573, 
SN54AS580, 
SN74AS573, 
SN74AS580 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 - 
500 n. 


TA - 
MIN to MAX 


SN54AS573 
SN74AS573 


MIN 
MAX 
MIN 
MAX 


'PLH 
3 
9 
3 
6 
0 
Q 
ns 
tpHL 
3 
7 
3 
6 


tpLH 
C 
6 
14 
6 
11.5 
Q 
ns 
tpHL 
4 
9 
4 
7.5 


tpZH 
DC 


2 
8 
2 
6.5 
a 
ns 
tpZL 
4 
11 
4 
9.5 


'pHZ 
DC 
2 
8 
2 
6.5 
Q 
ns 


tpLZ 
2 
8 
2 
7 
» 
r- 
m 


~ 
'AS580 switching 
characteristics 
(see Note 
1) 
Q. 
» 
mn 
..• 
(') 
C 
;::;." 
III 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 - 
500 n. 


TA - 
MIN to MAX 


SN54AS580 
SN74AS580 


MIN 
MAX 
MIN 
MAX 


'pLH 
Q 
3 
10 
3 
7.5 
0 
ns 


tpHL 
3 
7.5 
3 
7 


tPLH 
C 
Q 
5 
12 
5 
9 


tpHL 
4 
8.5 
4 
8 
ns 


'PZH 
DC 
Q 
2 
7.5 
2 
6.5 
ns 
'PZL 
4 
10.5 
4 
9.5 


'pHZ 
5C 
Q 
2 
7.5 
2 
6.5 


'pLZ 
2 
8 
2 
7 
ns 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS574A. 
SN54ALS575A. 
SN54AS574. 
SN54AS575 
SN74ALS574A. 
SN74ALS575A. 
SN74AS574. 
SN74AS575 
OCTAL D·TYPE EDGE-TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 


02661, 
JUNE 
1982 
- 
REVISED 
MAY 
1986 


• 
3-State Buffer-Type 
Noninverting 
Outputs 
Drive Bus-Lines Directly 


• 
Bus-Structured 
Pinout 


• 
Buffered Control Inputs 


• 
'ALS575A 
and 'AS575 
Have Synchronous 
Clear 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These B-bit registers feature three-state outputs 
designed specifically 
for bus driving. They are 


particularly 
suitable 
for 
implementing 
buffer 


registers, 110 ports, bidirectional bus drivers, and 
working 
registers. 


The eight edge-triggered 
Ootype flip-flops enter 
data on the low-to-high 
transition 
of the clock. 
The 
'ALS575A 
and 
'AS575 
may 
be 
synchronously 
cleared by taking the CLR input 


low. 


The output-control 
does not affect the internal 


operation 
of the 
flip-flops. 
Old data 
can be 


retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


The 
SN54ALS' 
and 
SN54AS' 
devices 
are 
characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74ALS' 
and 
SN74AS' 
devices 
are 
characterized for operation from OOCto 70°C. 


FUNCTION TABLES 


'ALS574A, 
'AS574 
'AlS575A. 
'AS575 


lEACH FLIP-FLOP) 
lEACH FLlp·FLOP) 


INPUTS 
OUTPUT 


OC CLK 
0 
0 


L 
t 
H 
H 


L 
t 
L 
L 


l 
L 
X 
00 


H 
X 
X 
Z 


INPUTS 
OUTPUT 
OC 
ClR CLK 
0 
0 


L 
L 
t 
X 
L 


L 
H 
t 
H 
H 


l 
H 
t 
l 
l 


l 
H 
l 
X 
00 
H 
X 
X 
X 
Z 


SN54ALS574A, 
SN54AS574 
... 
J PACKAGE 
SN74ALS574A, 
SN74AS574 
... 
OW OR N PACKAGE 


(TOP VIEW) 


oc 
1 
7O vcc 
10 
" 
10 


20 
I. 
20 
30 · 


11 
30 
40 
16 
40 
50 
15 
50 
60 
" 
60 
70 • 


13 
70 
80 • 


12 
80 


GNO 
10 
11 
elK 


u 
~ ~Ig ~~ 


3 
2 
1 2019 
18 
20 


17 
30 


16 
4Q 


15 50 


60 


9 1011 1213 
00)£00 
cotjdCO"'" 


SN54ALS575A, 
SN54AS575 
... 
JT PACKAGE 
SN74ALS575A, 
SN74AS575 
... 
OW OR NT PACKAGE 


ITOP VIEW) 


ClR 
1 
74 
Vcc 
oc 
73 
NC 
10 
n 
'a 
20 
71 
20 
3D 
70 
30 
40 
" 
40 
50 
18 
50 
60 
11 
60 


70 
16 
70 


80 
10 
" 
ao 


NC 
11 
ClK 


GNO 
12 
13 
NC 


SN54ALS575A, 
SN54AS575 
FK PACKAGE 


SN74AlS575A. 
SN74AS575 
FN PACKAGE 


ITOP VIEW) 


0luj5 u ~u a 
_ouz>z 
__ 


4 
3 
2 
1 282126 


20 
• 


3D 
6 
40 
1 


NC 
• 
50 
• 


6D 
10 
70 
11 


25 
20 


24 
3:) 


2:i 
4Q 


22 
NC 
21 
50 


20 
60 
19 
7Q 


ououu~o 
alZ~ZZdcrl 


NC- No internal connection 


PRODUCTION DATA documents corn-in 
informltion 


curr.nt I.of public.tion 
dlte. Products 
conform 


to specfficltions 
per the terms of T'us 
Instruments 
Illnord 
wlrrlnty. Production processing does not 
necnJlrily 
include testing of .11 paramete, •. 
TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS574A, SN54ALS575A, SN54AS574, SN54AS575 
SN74ALS574A, SN74ALS575A. SN74AS574. SN74AS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPSWITH 3-STATE OUTPUTS 


logic symbols t 


'ALS574A, 'AS574 
•ALS575A .• AS575 


oc 
oc 


CLK 
eLK 
CUi 


10 
(2) 
(191 
131 
'V 
(221 10 
10 
10 
10 


20 
131 
(18) 20 
(4) 
121) 20 
20 


30 
(4) 
(17) 


30 
15) 
(201 30 
30 


40 
(5) 
1161 40 
40 
(61 
1191 40 


50 
(61 
(151 
50 
(7) 
1181 50 
50 


60 
(7) 
(141 60 
60 
(81 
(171 60 


70 
181 
1131 
70 
(91 
1161 70 
70 


80 
191 
1121 
80 
1101 
1151 


80 
80 


122) 10 


10 
(3) 


121120 


20141 


30 
(5) 


(20) 30 


40 
161 


50 
171 


60181 


(9) 
70 


TEXAS l!1 
INSTRUMENTS 


SN54ALS574A. 
SN54ALS575A. 
SN74ALS574A. 
SN74ALS575A 


OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 
3·STATE 
OUTPUTS 


Supply voltage, 
Vee 
. 


Input voltage 
Voltage applied to a disabled 3-state output 
.. 


Operating free-air temperature 
range: 
SN54ALS574A, 
SN54ALS575A 
SN74ALS574A, 
SN74ALS575A 


7V 
7V 
5.5 V 
-55°e 
to 125°e 


ooe to 700e 


-65°e 
to 1500e 


SN54AlS574A 
SN74AlS574A 


SN54AlS575A 
SN74AlS575A 


NOM 
UNIT 
MIN 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High~level 
input voltage 
2 
2 
V 


Vil 
Low~levelinput voltage 
0.7 
0.8 
V 


'OH 
High-level output 
current 
- 1 
- 2.6 
mA 


tOl 
Low-level 
output 
current 
12 
24 
mA 


fclock 
Clock frequency 
,AlS574A 
0 
28 
0 
35 


'AlS575A 
MHz 
0 
25 
0 
30 


Pulse duration 
'ALS574A elK 
high or 
tow 
16.5 
14 
tw 
ns 
'ALS575A 
eLK high or low 
20 
16.5 


Setup time 
Data 
15 
15 
tsu 
before CLKr 
'AlS575A 
ClR 
15 
15 
ns 


Hold time 
Data 
4 
0 
th 


after 
eLK I 
'AlS575A 
ClR 
0 
ns 


0 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
'c 


TEXAS "!1 
INSTRUMENTS 


II 


SN54ALS574A, 
SN54ALS575A, 
SN74ALS574A, 
SN74ALS575A 


OCTAL D·TYPE EDGE·TRIGGEREDFLlp·FLOPS WITH 3·STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


~,.. 
en 


Cll 
::::l 
Q. 
~en 
(') 
::;;"nc 
t All typical 
values are at Vec 
= 5 V. TA = 25 QC. 


::+- 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


en 


SN54ALS574A 
SN74ALS574A 


PARAMETER 
TEST CONDITIONS 
SN54ALS575A 
SN74ALS575A 
UNIT 


MIN 
TVpt 
MAX 
MIN 
TVpt 
MAX 


VIK 
Vce 
= 4.5 V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
= 4.5 V to 5.5 V. 
10H = 
-0.4 
mA 
vcc - 2 
VCC 
- 2 


VOH 
Vee 
= 4.5 V. 
10H = 
-1 
mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V. 
10H = 
- 2.6 mA 
2.4 
3.2 


Vee 
= 4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
= 4.5 V 
10L = 24 mA 
0.35 
0.5 


10ZH 
Vee 
= 5.5 V. 
Vo = 2.7 V 
20 
20 
"A 
10ZL 
Vee 
= 5.5 V. 
Vo = 0.4 V 
-20 
-20 
"A 
II 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI = 2.7 V 
20 
20 
"A 


IlL 
Vec 
- 
5.5 V. 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


lot 
Vee 
= 5.5 V. 
Vo = 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs high 
11 
18 
11 
18 


'ALS574A 
Outputs low 
17 
27 
17 
27 


Ice 
Vee 
5.5 V 


Outputs disabled 
17 
28 
17 
28 
= 
mA 


Outputs high 
10 
17 
10 
17 


'ALS575A 
Outputs low 
15 
24 
15 
24 


Outputs disabled 
16 
30 
16 
30 
• 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 fl. 
R1 - 
500 fl. 


PARAMETER 
R2 - 
500 fl. 
R2 - 
500 fl. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C. 
TA - 
MIN to MAX. 
'ALS574A 
SN54ALS574A 
SN74ALS574A 


TVP 
MIN 
MAX 
MIN 
MAX 


fmax 
50 
28 
35 
MHz 


lpLH 
eLK 
8 
4 
22 
4 
14 
Q 
ns 
lpHL 
8 
4 
17 
4 
14 


lPZH 
DC 
9 
4 
21 
4 
18 
Q 
ns 


tPZL 
12 
4 
26 
4 
18 


tpHZ 
BE 
5 
2 
16 
2 
10 
Q 
ns 
tPLZ 
5 
2 
25 
2 
12 


TEXAS 
• 
INSTRUMENTS 


SN54ALS575A, 
SN74ALS575A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 
3-STAH 
OUTPUTS 


Vcc 
- 
5 V, 
Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF, 
Cl 
- 
50 pF. 


FROM 
TO 
R1 - 
500 ll. 
R1 - 
500 ll, 


PARAMETER 
R2 - 
500 ll. 
R2 - 
500 ll. 
UNIT 
(INPUT) 
IOUTPUT) 


TA - 
25°C 
TA - 
MIN to MAX 


'AlS575A 
SN54AlS575A 
SN74AlS575A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
40 
50 
25 
30 
MHz 


tPlH 
ClK 
8 
11 
4 
15 
4 
14 
Q 
ns 
tpHl 
9 
11.5 
4 
15 
4 
14 


tpZH 
OC 
11 
14 
4 
21 
4 
18 
Q 
ns 
tpZl 
12 
15 
4 
21 
4 
18 


'PHZ 
OC 
6 
8 
2 
12 
2 
10 
Q 
ns 
tPlZ 
8 
11 
3 
15 
3 
13 


TEXAS 
." 
INSTRUMENTS 


II 


SN54AS574. 
SN54AS575. 
SN74AS574, 
SN74AS575 


OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3-STATE OUTPUTS 


......... 
7V 
...................... 
7V 
. 
5.5 
V 
-55°C 
to 125°C 
O°C to 70°C 
- 65°C to 150°C 


Supply voltage, VCC ... 
Input voltage 
Voltage applied to a disabled 3-state output. 
Operating free-air temperature 
range: 
SN54AS574, 
SN54AS575 
. 


SN74AS574, 
SN74AS575 


SN54AS574 
SN74AS574 


SN54AS575 
SN74AS575 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOl 
Low-level output current 
32 
48 
mA 


fclock 
Clock frequency 
0 
100 
0 
125 
MHz 


ClK high 
5 
4 


tw 
Pulse duration 
ns 
elK low 
4 
2 
Setup time 
Data 
3 
2 
tsu 
before elK t 
I CLR high or low 
ns 
'AS575 
6.5 
5.5 


Hold time 
Data 
3 
2 


th 
after eLK t 
I ClR 
0 
0 
ns 


'AS575 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·C 


TEXAS 
.", 
INSTRUMENTS 


SN54AS574, 
SN54AS575, 
SN74AS574, 
SN74AS575 


OCTAL D·TYPE EDGE·TRIGGERED FLIP-FLOPS WITH 3·STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS574 
SN74AS574 


PARAMETER 
TEST CONDITIONS 
SN54AS575 
SN74AS575 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
= 4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V 10 5.5 V, 
IOH - 
-2 
mA 
VCC 
- 2 
VCC 
- 2 


VOH 
Vee 
- 
4.5 V, 
IOH - 
- 12 mA 
2.4 
3.2 
V 


Vee 
- 
4.5 V, 
IOH - 
15 mA 
2.4 
3.3 


Vee 
= 4.5 V, 
IOL - 
32 mA 
0.29 
0.5 


VOL 
V 


Vec 
= 4.5 V, 
10L = 48 mA 
0.34 
0.5 


10lH 
Vee 
= 5.5 V, 
Va 
= 2.7 V 
50 
50 
_A 


lOlL 
Vee 
- 
5.5 V, 
Va 
- 
0.4 V 
- 50 
-50 
_A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
pA 


IlL 


oe, 
eLK, eLR 
-0.5 
-0.5 


I 


Vee 
= 5.5 V, 
VI 
= 0.4 V 
mA 


D 
-3 
-2 


101 
Vee 
= 5.5 V, 
Va 
= 2.25 V 
-30 
- I 12 
-30 
- I 12 
mA 


Outputs 
high 
73 
116 
73 
116 


'AS574 
Outputs 
low 
85 
134 
85 
134 


Outputs disabled 
84 
134 
84 
134 
mA 
Ice 
Vec 
= 5.5 V 


Outputs 
high 
78 
126 
78 
126 


'AS575 
Outputs low 
89 
142 
89 
142 


Outputs disabled 
88 
142 
88 
142 


fI 


III•.. 
":; 
tJ.. 
C3 
en 
<C 
1:J 
Cca 
en••• 


tAil 
typical values are at VCC "" 5 V. TA = 25°C. 
c:r: 


iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. 10S' 


Vcc 
- 
4.5 V 10 5.5 V, 


CL - 
50 pF, 


Rl 
- 
500 n, 


FROM 
TO 
R2 - 
500 n, 
PARAMETER 
UNIT 
(INPUT} 
(OUTPUT) 
TA - 
MIN 10 MAX 


SN54AS574 
SN74AS574 


SN54AS575 
SN74AS575 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
125 
MHz 


'PLH 
3 
11 
3 
8 
CLK 
Any 
Q 
ns 


'pHL 
4 
II 
4 
9 


'PlH 
oe 
2 
7 
2 
6 


'plL 


Any Q 
3 
II 
3 
10 
ns 


'PHl 
oe 
2 
7 
2 
6 


IPLZ 
Any 
Q 
2 
7 
2 
6 
ns 


TEXAS -1!1 
INSTRUMENTS 


II 


SN54ALS576A, SN54ALS577A, SN54AS576, SN54AS577 
SN74ALS576A. SN74ALS577A, SN74AS576, SN74AS577 
OCTAL D·TYPE EDGE·TRIGGERED FLIP-FLOPSWITH 3·STATE OUTPUTS 


02661. 
DECEMBER 
1982 
- 
REVISED 
MAY 
1986 


• 
3-State Buffer-Type 
Inverting 
Outputs 
Drive 
Bus-Lines Directly 


• 
Bus-Structured 
Pinout 


• 
Buffered Control Inputs 


• 
'AlS577A 
and 'AS577 
Have Synchronous 
Clear 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 8-bit registers feature three-state outputs 
designed specifically 
for bus driving. 
They are 
particularly 
suitable 
for 
implementing 
buffer 
registers. 1/0 ports. bidirectional bus drivers. and 
working 
registers. 


The eight-bit 
edge-triggered 
D-type 
flip-flops 
enter data on the low-to-high 
transition 
of the 
clock. 


The output control does not affect the internal 
operation 
of 
the 
flip-flops. 
Old data 
can be 
retained or new data can be entered while the 
outputs 
are off. 


The 
SN54ALS' 
and 
SN54AS' 
devices 
are 


characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS' 
and 
SN74AS' 
devices 
are 


characterized 
for operation from ooe to 70°C. 


SN54ALS576A. 
SN54AS576 
... 
J PACKAGE 
SN74ALS576A. 
SN74AS576 
... 
OW OR N PACKAGE 


(TOP VIEW) 


oc 
20 
vcc 
10 
" 
10 


20 
18 
20 


3D 
• 
17 
30 


40 
• 
" 
40 


.0 
• 
" 
50 


60 
7 
" 
60 


70 
8 
13 
70 


BO • 
12 
80 


GNO 
10 
11 
CLK 


u 
~ ~Ig ~l~ 


3 
2 
1 20 19 


3D 
• 
40 
5 
50 
• 
60 
7 
70 
8 


18 
20 


17 
30 


16 
40 


15 
sO 
60 


PRODUCTIOM DATA documents contain information 
CUrT.nt I. 
of publiCition 
dlt•. Producta 
conform 
to ~RI 
per the wms 
of TlxlS 
Instruments: 
ItIndird 
wlmnty. 
Production 
processinl 
does not 
neca.lrily 
include tuting 
of .11 parlmeter •. 


9 
1011 
1213 


OO~IOIO 
CDZ-'CI;lI"'- 
"'u 


SN54ALS577A. 
SN54AS577 
... 
JT PACKAGE 
SN74ALS577A. 
SN74AS577 
... 
OW OR NT PACKAGE 


(TqP 
VIEW) 


CLR 
1 
24 
VCC 
OC 
23 
NC 


10 
22 
10 


20 
21 
20 
3D 
20 
30 
40 
" 
40 
50 
7 
18 
50 
60 
17 
60 
70 
,. 
70 


BO 
10 
" 
80 


NC 
11 
" 
CU 


GNO 
12 
13 
NC 


SN54ALS577A. 
SN54AS577 
FK PACKAGE 
SN74ALS577A. 
SN74AS577 
FN PACKAGE 


(TOP VIEW) 
9~ld ~ ~~'9 
• 
3 
2 
1 282726 


20 • 
2. 
20 


3D • 
2' 
31l 
40 
7 
23 
41l 
NC 
8 
22 
NC 


50 • 
21 
50 
60 
10 
20 
60 
70 
11 
" 
70 


12131415161118 
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CDZ~ZZUa) 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS576A. 
SN54ALS577A. 
SN54AS576. 
SN54AS577 


SN74ALS576A. 
SN74ALS577A. 
SN74AS576. 
SN74AS577 


OCTAL D·TYPE EDGE·TRIGGERED FLIP·FLDPS WITH 3·STATE OUTPUTS 


Blogic symbols t 


AlS576A. 
AS576 


lEach Flip-Flop) 


INPUTS 
OUTPUT 


OC 
ClK 
0 
a 


l 
t 
H 
l 


l 
t 
l 
H 


l 
l 
X 
00 


H 
X 
X 
Z 


6C 


eLK 


'0 
(21 


20 
(31 


30 
'41 


40 
151 


SO 
(.1 


.0 
171 


70 
181 


80 
191 


INPUTS 
OUTPUT 


OC 
ClR 
ClK 
0 
a 


l 
l 
t 
X 
H 


l 
H 
t 
H 
l 


l 
H 
t 
l 
H 


l 
H 
l 
X 
00 
H 
X 
X 
X 
Z 


10 
(31 
10 
20 
(4) 


3D 
(5) 


40 
(6) 


50 
(7J 


60 
(8) 


70 
(91 
(101 
80 


(221'0 
(211 20 


1201 30 


1191 40 


!lBI 50 
(17) 60 


1161 70 


OS, 
80 


tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 


logic diagrams (positive logic) 


•AlS576A 
.. AS576 


DC III 
ClK 
1111 


2D 131 
118120 


3D 141 
117130 


4D 151 
116140 


5D 161 
lIS} 50 


6D 171 
114160 


7D 181 
1131io 


8D 191 
112180 


TEXAS • 
INSTRUMENTS 


SN54ALS576A, 
SN54ALS577A, 
SN74ALS576A, 
SN74ALS577A 


OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 
3-STATE 
OUTPUTS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage, 
Vcc 


Input voltage. 


Voltage 
applied to a disabled 
3-state 
output 


Operating 
free-air 
temperature 
range: 
SN54ALS', 
SN54AS' 


SN74ALS', 
SN74AS' 


7V 
7V 


.5.5 V 


-55°Cto 
125°C 


... 
0 °C to 70°C 


- 65°C 
to 150°C 


SN54AlS576A 
SN74AlS576A 


SN54AlS577A 
SN74AlS577A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
current 
- 1 
- 2.6 
mA 


10l 
Low-level 
output 
current 
12 
24 
mA 
,AlS576A 
0 
25 
0 
30 


fclock 
Clock frequency 
MHz 
'AlS577A 
0 
25 
a 
30 


elK 
high or 
low' 
ALS5 76A 
20 
16.5 
tw 
Pulse 
duration 
ns 
elK 
high or low 'AL5577A 
20 
16.5 


Setup 
time 
Data 
15 
15 
'su 
before 
eLK I 
ClA I"AlS577AI 
15 
15 
ns 


Hold 
time 
Data 
4 
a 
'h 
after 
eLK! 
ClA ('AlS577AI 
4 
0 


ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
a 
70 
°c 


SN54AlS576A 
SN74AlS576A 


PARAMETER 
TEST CONOITIONS 
SN54AlS577A 
SN74AlS577A 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC = 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V, 
10H - 
0.4 mA 
VCC 
2 
VCC 
2 


VOH 
VCC - 
4.5 V, 
10H - 
~ 1 mA 
2.4 
3.3 
V 


VCC - 
4.5 V. 
10H - 
- 2.6 mA 
2.4 
3.2 


VCC - 
4.5 V. 
10l 
- 
12 
mA 
0.25 
04 
0.25 
0.4 
VOL 
V 
VCC - 
4.5 V. 
10l 
- 
24 mA 
035 
0.5 


10ZH 
VCC - 
5.5 V, 
Vo 
- 
2.7 V 
20 
20 
I,A 


10Zl 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
- 20 
- 20 
,A 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7V 
20 
20 
I,A 


III 
VCC 
5.5 V. 
VI 
0.4 V 
0.2 
0.2 
mA 


lot 
VCC - 
5.5 V. 
Vo 
- 
2.25 V 
- 30 
-112 
- 30 
- 112 
mA 


I 
Outputs 
high 
10 
18 
10 
18 


ICC 
Vcc 
= 5.5 V 
I 
Outputs 
low 
15 
24 
15 
24 
mA 


I 
Outputs 
disabled 
16 
30 
16 
30 


t All typical values are at VCC 
= 5 V, TA 
= 25°C. 


tThe 
output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates 
one 
half 
of the 
true 
short-circuit 
output 
current, 
lOS- 


TEXAS 
• 
INSTRUMENTS 


fI 


II 


SN54ALS576A. 
SN54ALS577A. 
SN74ALS576A. 
SN74ALS577A 
OCTAL D·TYPE EDGE·TRIGGERED FLIP-FLOPS WITH 
3·STATE 
OUTPUTS 


Vcc 
~ 5 V. 
VCC = 4.5 V to 5.5 V. 


CL ~ 50 pF. 
CL = 50 pF. 


FROM 
TO 
R1 ~ 500 O. 
R1 ~ 500 O. 


PARAMETER 
R2 = 500 O. 
R2 ~ 500 O. 
UNIT 
(INPUT) 
(OUTPUT I 
TA ~ 25°C 
TA ~ MIN to MAX 


'ALS576A 
SN54ALS576A 
SN74ALS576A 


TYP 
MIN 
MAX 
MIN 
MAX 


fmax 
50 
25 
30 
MHz 


tpLH 
Any Q 
9 
4 
15 
4 
14 
CLK 
ns 
tPHL 
9 
4 
15 
4 
14 


tPZH 
OC 
Any Q 
11 
4 
21 
4 
18 
ns 


tpZl 
11 
4 
21 
4 
18 


tpHZ 
OC 
Any Q •AlS576 
6 
2 
12 
2 
10 
ns 
'plZ 
AnyO 
8 
3 
17 
3 
15 


VCC ~ 5 V. 
VCC = 4.5 V to 5.5 V. 


CL ~ 50 pF. 
Cl 
~ 50 pF. 


FROM 
TO 
R1 ~ 500 O. 
R1 = 500 O. 


PARAMETER 
R2 ~ 500 O. 
R2 ~ 500 O. 
UNIT 
(lNPUTI 
(OUTPUT) 
TA 
~ 25°C 
TA 
~ MIN to MAX 


'ALS577A 
SN54ALS577 A 
SN74ALS577A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
40 
50 
25 
30 
MHz 


tplH 
AnyO 
9 
11 
4 
15 
4 
14 
elK 
ns 
tpHl 
9 
11.5 
4 
15 
4 
14 


tPZH 
OC 
Any Q 
11 
15 
4 
21 
4 
18 


ns 
tpZl 
" 
15 
4 
21 
4 
18 


tpHZ 
OC 
Any Q 'AlS577 
6 
8 
2 
12 
2 
10 


ns 
'PlZ 
AnyO 
8 
12 
3 
17 
3 
15 


TEXAS '1!1 
INSTRUMENTS 


SN54AS576. 
SN54AS577. 
SN74AS576. 
SN74AS577 


OCTAL O·TYPE EDGE·TRIGGERED FLOp·FLOPS WITH 3-STATE 
OUTPUTS 


SN54AS576 
SN74AS576 


SN54AS577 
SN74AS577 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


Vil 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-12 
-15 
mA 


IOl 
Low-level 
output current 
32 
48 
mA 


fclock 
Clock frequency 
0 
100 
0 
125 
MHz 


elK 
high 
5 
4 
tw 
Pulse duration 
ns 
eLK low 
4 
2 


Setup time 
Data 
3 
2 
tsu 
before 
eLK I 
elR 
('AS5771 
ns 
6.5 
5.5 


Hold time 
Data 
3 
2 
th 
after 
eLKI 
elR 
('AS577} 
0 
0 
ns 


TA 
Operating 
free-air temperature 
55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS576 
SN74AS576 


PARAMETER 
TEST CONOITIONS 
SN54AS577 
SN74AS577 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
- 1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
IOH - 
-2 
mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
- 
4.5 V, 
IOH ~ 
12 mA 
2.4 
3.2 
V 


Vee 
- 
4.5 V, 
IOH = 
- 15 mA 
2.4 
3.3 


Vee 
- 
4.5 V, 
IOl = 32 mA 
0.29 
0.5 
VOL 
V 
Vee 
- 
4.5 V 
IOl = 48 mA 
0.33 
0.5 


IOZH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7V 
50 
50 
"A 
IOZl 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
- 50 
50 
"A 
II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 
0 
-3 
-2 
III 
VCC 
= 5.5 V, 
VI 
= 0.4 V 
mA 
All other 
0.5 
0.5 


101 
Vce 
= 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
- 112 
mA 


Outputs 
high 
77 
125 
77 
125 


'AS576 
Outputs 
low 
84 
135 
84 
135 


Ice 
Outputs disabled 
84 
135 
84 
135 
VCC = 5.5 V 
mA 
Outputs high 
78 
126 
78 
126 


'AS577 
Outputs low 
76 
123 
76 
123 


Outputs disabled 
88 
142 
88 
142 


tAli typical values are at VCC 
= 5 V. TA = 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


TEXAS "'I} 
INSTRUMENlS 


II 


SN54AS576, 
SN54AS577. 
SN74AS576. 
SN74AS577 


OCTAL D-TYPE EDGE-TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


R1 - 
500 n, 


FROM 
TO 
R2 - 
500 n, 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS576 
SN74AS576 


SN54AS577 
SN74AS577 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
125 
MHz 


tpLH 
Any Q 
3 
11 
3 
8 
ClK 
ns 
'PHl 
4 
11 
4 
9 


'PZH 
OC 
Any Q 
2 
7 
2 
6 


tPZl 
3 
" 


3 
10 
ns 


'PHZ 
OC 
Any Q 
2 
7 
2 
6 
ns 
tPLZ 
2 
7 
2 
6 
» 
r- 
C/) 
DJ 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
~ 
Co 
» 
C/) 
(") 
:;' 
nc: 
;:;.' 
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TEXAS "!1 
INSTRUMENTS 


SN54ALS580. 
SN54AS580. 
SN74ALS580. 
SN74AS580 
OCTAL OoTYPE TRANSPARENT 
LATCHES WITH 3-STATE OUTPUTS 


• 
3-State 
Buffer-Type 
Outputs 
Drive Bus-Lines 
Directly 


• 
Bus-Structured 
Pinout 


• 
Choice of True or Inverting 
logic 


SN54ALS580. 
SN54AS580 
... 
J PACKAGE 


SN74ALS580. 
SN74AS580 
... 
OW OR N PACKAGE 


(TOP VIEW) 


'AlS573, 
'AS573 
'AlS580, 
'AS5aO 
True Outputs 
Inverting Outputs 


DC 
1 U20 
VCC 
10 
2 
19 
lQ 
20 
3 
18 
2Q 
30 
17 
3Q 
40 
5 
16 
4Q 
50 
6 
15 
5Q 
60 
7 
14 
6Q 
70 
8 
13 
7Q 
80 
9 
12 
8Q 
GNO 
10 
11 
C 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


SN54ALS580. 
SN54AS580 
... 
FK PACKAGE 


(TOP VIEW) 


U 
~ 91g ~IS: 


3 
2 
1 20 19 


For 
complete 
information 
on 
the 
SN54AlS580. 
SN54AS580, 
SN74AlS580 
and SN74AS580, 
see 
page 2-435. 


30 
4 
40 
5 
50 
6 


60 
70 
8 


18 
20 
17 
30 


16 
40 
15 
50 


14 
60 
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PRODUCTION 
DATA documenu 
contlin 
informltion 


current IS of publiCition 
dltl. 
Productl conform 


to specifications 
per the terms of TellS 
Instruments 


stlnd.rd 
wlrrlnty. Production procening does not 


RKlSs.rily 
include tlSting of .11 par.meters. 
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• 


• 


SN74ALS614, 
SN74ALS615 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH OPEN·COLLECTOR OUTPUTS 


02915. 
JANUARY 
1986 


• 
Bus Transceivers/Registers 


• 
Independent 
Registers and Enables for A 
and B Buses 


ow OR NT PACKAGE 


(TOP VIEW) 


• 
Multiplexed 
Real-Time and Stored Data 


• 
Choice of True and Inverting 
Data Paths 


'AlS614 
Inverting 
logic 


'AlS615 
True logic 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


CAB 
1 U2. 
VCC 
SAB 
2 
23 
CBA 


GAB 
3 
22 
SBA 


Al 
21 
GBA 


A2 
5 
20 
B1 
A3 
6 
19 
B2 
A4 
7 
18 
B3 
A5 
17 
B4 


A6 
16 
B5 
A7 
10 
15 
B6 


AB 
n 
,. 
B7 
GND 
12 
13 
B8 
• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


These devices consist of bus transceiver circuits, 
D-type flip-flops, 
and control 
circuitry 
arranged 
for multiplexed transmission of data directly from 
the 
data 
bus 
or 
from 
the 
internal 
storage 


registers. 
Enable GAB and GBA are provided to 


control the transceiver 
functions. 
SAB and SBA 


control pins are provided to select whether 
real- 
time or stored data is transferred. 
The circuitry 
used for select control will eliminate the typical 
decoding 
glitch 
that 
occurs 
in a multiplexer 
during the transition 
between 
stored and real- 
time 
data. 
A low 
input 
level selects 
real-time 
data, 
and 
a 
high 
selects 
stored 
data. 
The 


following 
examples 
demonstrate 
the 
four 


fundamental 
bus-management 
functions 
that 


can be performed with the octal bus transceivers 
and registers. 


Data on the A or B data bus, or both, 
can be 


stored in the internal D flip-flops 
by low-to-high 
transitions 
at the appropriate clock pins (CAB or 
CBA) regardless of the select or enable control 
pins. When SAB and SBA are in the real-time 
transfer mode, it is also possible to store data without 
using the internal D-type flip-flops 
by simultaneously 
enabling GAB and GBA. In this configuration 
each output 
reinforces 
its input. Thus, when all other data 


sources to the two sets of bus lines are at high impedance, each set of bus lines will remain at its last state. 


• 
3 
2 
1 28 27 26 


Al 
5 
25 


A2 
6 
2' 


A3 
7 
23 


NC 
8 
22 


A4 
9 
21 


A5 
10 
20 


A6 
11 
19 


121314 
15 16 17 18 


The -1 versions of the SN74AlS614 
and SN74ALS615 
are identical to the standard versions except that 


the recommended 
maximum 
IOL is increased to 48 milliamperes. 


The SN74ALS614 
and SN74ALS615 
are characterized 
for operation 
from ODC to 70DC. 


PRODUCTION DATA documents 
contain 
inform.lion 
currlnt 
'1 of publiCition 
dlt •. Products 
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II 


SN74ALS614, 
SN74ALS615 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 
OPEN·COLLECTOR OUTPUTS 


• 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
GAB 
aBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
H 
H 
L 
X 
» 
REAL-TIME 
TRANSFER 
REAL-TIME 
TRANSFER 
r- 
en 
BUS 
B TO 
BUS 
A 
BUS 
A TO 
BUS 
B 


ell 
::s 
Co 
» 
enn 
::0'nc;:j: 
(Il 


~ 


GAB 
aBA 
CAB 
CBA 
SAB 
SBA 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


X 
H 
t 
X 
X 
X 
H 
L 
Horl 
Horl 
H 
H 
L 
X 
X 
t 
X 
X 
L 
H 
t 
t 
X 
X 


STORAGE 
FROM 
TRANSFER 


A 
ANDIOR 
B 
STORED 
DATA 


TO 
A 
AND/OR 
B 


TEXAS .• 
INSTRUMENTS 


SN74ALS614. 
SN74ALS615 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH OPEN·COLLECTOR OUTPUTS 


INPUTS 
DATA 
110 
OPERATION 
OR FUNCTION 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
A1 THRU AB 
B1 THRU 
BB 
SN74ALS614 
SN74ALS615 


L 
H 
H or L 
H or L 
X 
X 
Isolation 
Isolation 


L 
H 
f 
f 
X 
X 


Input 
Input 
Store 
A and 8 Data 
Store 
A and 
8 Data 


X 
H 
f 
H or L 
X 
X 
Input 
Unspecified t 
Store A, Hold B 
Store A. Hold B 


H 
H 
f 
f 
Xl 
X 
Input 
Output 
Store A in both registers 
Store A in both registers 


L 
X 
H or L 
f 
X 
X 
Unspecified t 
Input 
Hold A, Store B 
Hold A, Store B 


L 
L 
f 
f 
X 
Xl 
Output 
Input 
Store 8 in both registers 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Real- Time 
B Data to A Bus 
Real-Time 
B Data to A bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored 
B Data 
to A Bus 
Stored B data to A Bus 


H 
H 
X 
X 
L 
X 
Real· Time 
A Data 
to B Bus 
Real-Time A Data to B Bus 


H 
H 
H or L 
X 
H 
X 


Input 
Output 


Stored A Data to B Bus 
Stored A Data to B Bus 


H 
Output 
Output 
Stored 
A Data 
to B Bus and 
Stored A Data to B Bus and 


L 
HorL 
H or L 
H 
H 
Stored B Data to A Bus 
Stored B Data to A Bus 


t The data output functions 
may be enabled or disabled by various signals at the GAB or GBA inputs. 
Data input functions 
are always 
enabled, i.e., data at the bus pins will be stored on every low·to-high 
transition 
on the clock inputs. 
t Select control 
= L: clocks can occur simultaneously. 


Select control 
= H: clocks must be staggered in order to load both registers. 


logic symbols t 


SN74ALS614 
SN74ALS615 


GBA 


1211 


EN1IBA) 
GBA 


1211 


ENlIBA] 


GA8 
131 
EN2 
(AB] 
(31 
GA8 
EN2 
lAB) 


C8A 
(231 


C4 
1231 
C4 
C8A 


S8A 


1221 
G5 
1221 
S8A 
G5 


CA8 
111 
C6 
11J 
C6 
CA8 


SA8 
12J 
G7 
(21 


SA8 
G7 


141 
1201 
141 
1201 


5 
8' 
5 
40 
81 
Al 
Al 
;; 
;; 


7 
"<l2Q 


(51 
7 
119) 
151 
7 
1191 
A2 
82 
A2 
82 


16J 
1181 
(61 
1181 


A3 
83 
A3 
83 


I7J 
(171 
171 
(171 


A4 
84 
A4 
84 


181 
1161 
181 
1161 


A5 
85 
A5 
85 


191 
1151 
19J 
(151 


A6 
86 
A6 
86 


110) 
(141 
(101 
114) 


A7 
87 
A7 
87 


1111 
1131 
111) 
(13) 


A8 
88 
A8 
88 


tThese symbols are in accordance with ANSI/lEEE Std 91·1984 
and lEe Publication 617·12. 
Pin numbers shown are for OW and NT packages. 


TEXAS '1!1 
INSTRUMENTS 


II 


SN74ALS614. 
SN74ALS615 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 
OPEN·COLLECTOR OUTPUTS 


I 
I 
I 
I 
I 1201 
I 
Bl 
I 
I 
I 
I 
I 
...J 


TEXAS • 
INSTRUMENlS 


SN74ALS614. 
SN74ALS615 


OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage. Vee 
, 
. 
Input voltage: All inputs. 
. . . 
. .........................•... 


Operating 
free-air temperature 
range .. 
Storage temperature 
range 
.. 


7V 
7V 


DOC to 7Doe 
-65°C to 15Doe 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
V 


V,L 
Low-level input voltage 
0.8 
V 


VOH 
High-level output voltage 
5.5 
V 


24 
'OL 
low-level output current 
481 
mA 


C8A or CA8 high 
16.5 
Iw 
Pulse duration 
ns 


C8A or CA8 low 
16.5 


'su 
Setup time before CASt or CBAt 
A or B 
10 
ns 


Ih 
Hold time after CASt or CBAt 
A or B 
0 
ns 


TA 
Operating free-air temperature 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typl 
MAX 
UNIT 


V,K 
VCC ~ 4.5 V. 
'I ~ -18 
mA 
-1.2 
V 


'OH 
VCC ~ 4.5 V. 
VOH ~ 5.5 V 
0.1 
mA 


VCC ~ 4.5 V. 
'OL ~ 12 mA 
0.25 
0.4 


VOL 
VCC ~ 4.75 V. 
'OL ~ 24 mA 
V 
0.35 
0.5 


(IOL = 48 mA for -1 versions) 


Control inputs 
VCC - 5.5 V. 
V, 
: 
7V 
0.1 
'I 
mA 
A or B ports 
VCC - 
5.5 V. 
V, - 
5.5 V 
0.1 


Control inputs 
20 
IIH 
A or 8 ports§ 
VCC ~5.5 V. 
V, 
: 
2.7 V 
"A 
20 


IlL 
Control 
inputs 
-0.2 


A or B ports§ 
VCC : 
5.5 V. 
V, ~ 0.4 V 
mA 
-0.2 


Outputs 
high 
52 
60 
'ALS614 
mA 
Outputs low 
57 
70 
'CC 
VCC ~5.5 V 
Output 
high 
40 
60 
'ALS615 
mA 


Output 
low 
48 
72 


tAli 
typical values are at Vec 
= 5 V. TA = 25°C. 


§ For 110 ports. the parameters IIH and IlL include the off-state output current. 


TEXAS ~ 
INSTRUMENTS 


II 


II 


SN74ALS614, 
SN74ALS615 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 
OPEN·COLLECTOR OUTPUTS 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


FROM 
TO 
Cl 
- 
50 pF. 
Cl 
- 
50 pF. 


PARAMETER 
Rl 
- 
680 n. 
Rl 
- 
680 n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA 
- 
OOC to 70°C 


MIN 
TYP 
MAX 
MIN 
MAX 


tpLH 
37 
52 
20 
64 
CBA or CAB 
A or B 
ns 


tPHl 
14 
19 
6 
20 


tpLH 
31 
42 
14 
51 


A or B 
B or A 
ns 


tpHl 
6 
10 
2 
12 


tplH 
SBA or SAB 
35 
47 
19 
58 
A or 8 
ns 


tpHl 
(with A or B high) 
12 
20 
5 
22 


tpLH 
SBA or SABt 
35 
47 
19 
58 
A or B 
ns 


tpHl 
(with A or Blow) 
12 
20 
5 
22 


tplH 
GBA or GA8 
16 
22 
9 
27 


A or B 
ns 


tpHl 
12 
18 
6 
22 
» 
r- 
en 
~ 
SN74AlS615 
switching 
characteristics 
(see Note 
1) 
C. 
» 
en 
(") 
:::;"ol: 
::+ 
CIl 


Vcc 
- 
5 V. 
Vcc 
- 
4.5 V to 5.5 V. 


FROM 
TO 
Cl 
- 
50 pF. 
Cl 
- 
50 pF. 


PARAMETER 
Rl 
- 
680 n. 
Rl 
- 
680 n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
O°C to 70°C 


MIN 
TYP 
MAX 
MIN 
MAX 


tPlH 
33 
50 
19 
64 
CBA or CAB 
A or B 
ns 


tpHl 
14 
20 
6 
22 


tpLH 
28 
44 
12 
56 


A or B 
B or A 
ns 


tPHL 
11 
17 
4 
20 


tPLH 
SBA or SAB 
35 
50 
19 
62 


A or B 
ns 


tpHL 
(with A or B high) 
15 
22 
5 
25 


tPLH 
SBA or SABt 
35 
50 
19 
62 


A or B 
ns 


tpHL 
(with A or B low I 
15 
22 
5 
25 


tpLH 
GBA or GAB 
17 
23 
6 
27 


A or B 
ns 


tpHL 
14 
20 
6 
24 


tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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16·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


• 
Detects 
and Corrects 
Single-Bit 
Errors 


• 
Detects 
and Flags Dual-Bit 
Errors 


• 
Built·ln 
Diagnostic 
Capability 


• 
Fast Write and Read Cycle Processing 
Times 


SN54ALS616. 
SN54ALS617 
JD PACKAGE 
SN74ALS616. 
SN74ALS617 
JD OR N PACKAGE 


ITOP VIEW) 


LEDBO 


MERR 


ERR 
NC 
NC 


NC 
GND 
NC 
DBa 
DBl 


OEBO 
DB2 
DB3 


DB4 
DB5 
DBS 


DB7 
CB5 


CB4 
OECB 


VCC 
51 
50 


NC 


NC 


NC 
GND 
DB15 
DB14 
OEB1 
DB13 
DB12 
DB11 
DB10 
DB9 


DBB 
CBO 
CB1 
CB2 
CB3 


• 
Byte-Write 
Capability 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


The 'ALS616 
and 'ALS617 
are 16-bit 
parallel 
error detection 
and correction 
circuits in 40-pin, 


600-mil 
packages. 
The EDACs use a modified 
Hamming 
code to generate a 6-bit check word 
from 
a 16-bit 
data word. 
This check 
word 
is 
stored 
along 
with 
the 
data 
word 
during 
the 
memory write cycle. During memory read cycles, 
the 22-bit words from memory are processed by 
the EDACs to determine 
if errors have occurred 


in memory. 


Single-bit 
errors 
in the 
16-bit 
data 
word 
are 
flagged 
and corrected. 
Single-bit 
errors in the 
6-bit check word are flagged, but the data word 
will remain unaltered. 
The 6-bit error syndrome 
code will pinpoint the error-generating 
location. 


Dual-bit 
errors 
are flagged 
but not corrected. 
These errors may occur in any two 
bits of the 
22-bit 
word 
from 
memory. 
The 
gross-error 
condition 
of all lows or all highs from memory 
will be detected. 
Otherwise, 
errors in three or 
more bits of the 22-bit 
word 
are beyond 
the 
capabilities 
of these devices to detect. 


Read-modify-write 
(byte-control) 
operations can 
be performed 
with 
the' 
ALS616 
and' ALS61 7 
EDACs by using output latch enable, LEDBO, and 
individual 
OEBO and OEB1 byte control 
pins. 


Diagnostics 
are performed 
on the 
EDACs by 
controls 
and internal paths that allow the user 
to read the contents 
of the DB and CB input 
latches. 
These 
will 
determine 
if 
the 
failure 
occurred 
in memory 
or in the EDAC. 


The SN54ALS616 
and SN54ALS617 
are characterized for operation over the full military temperature 
range 
of - 55°C 
to 125°C. 
The SN74ALS616 
and SN74ALS617 
are characterized 
for operation 
from OOC to 
70°C. 


SN74ALS616. 
SN74ALS617 
... 
FN PACKAGE 


(TOPVIEWI 


U U ullEl~l§ tl~ 0 u 
U 
ZZZw.c:::...J>(/J(/JZZ 


6 
5 
4 
3 
2 
1 4443424140 
7 
H 


8 
H 
9 
TI 


10 
36 


11 
35 


12 
34 


13 
33 


14 
~ 


15 
31 


16 
30 


17 
29 


1819202122232425262728 


NC 
GND 
DB15 
DB14 
OEB1 
DB13 
DB12 
DB11 
DB10 
DB9 
NC 


U"'" 
LO VICD 
M 
("II 
- 
0 
CD U 
za:lcoa::lUCOmmCOCDZ 
ouuwuuuuo 
o 


Thil document 
contains 
information 
on products 
in 
more thin 
on. ph••• 
of development. The stltUI of 
Neh 
device 
is indicated 
on the plge{11 specifying 
ill 
tllC1:rical clllr.eteriWes. 
TEXAS 
." 
INSTRUMENTS 
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SN54ALS616. 
SN54ALS617. 
SN74ALS616. 
SN74ALS617 


16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CB 


MEMORY 
EDAC 
CONTROL 
DB CONTROL 
DB OUTPUT 
LATCH 
ERROR FLAGS 


DATA 
1/0 
OEBO & 0Eii1 
LEDBO 
CHECK 1/0 
CONTROL 
ERR 
MERR 
CYCLE 
FUNCTION 
S1 
SO 
0ECli 


Generate 
Output 


Write 
L 
L 
Input 
H 
X 
check bits t 
L 
H 
H 
check word 


memory 
write cycle details 


During a memory write cycle, the check bits (CBO thru CB5) are generated internally 
in the EDAC by six 


a·input parity generators using the 16-bit data word as defined in Table 2. These six check bits are stored 
in memory along with the original 16-bit data word. 
This 22-bit 
word will later be used in the memory 


read cycle for error detection 
and correction. 


CHECK WORD 
16·BIT 
DATA 
WORD 


BIT 
15 
14 
13 
12 
11 
10 
9 
B 
7 
6 
5 
4 
3 
2 
1 
0 


CBO 
X 
X 
X 
X 
X 
X 
X 
X 


CBl 
X 
X 
X 
X 
X 
X 
X 
X 


CB2 
X 
X 
X 
X 
X 
X 
X 
X 


CB3 
X 
X 
X 
X 
X 
X 
X 
X 


CB4 
X 
X 
X 
X 
X 
X 
X 
X 


CB5 
X 
X 
X 
X 
X 
X 
X 
X 


During a memory read cycle, the 6-bit check word is retrieved along with the actual data. In order to be 
able to determine whether 
the data from memory is acceptable 
to use as presented to the bus, the error 
flags must be tested to determine 
if they are at the high level. 


The first case in Table 3 represents the normal, no-error conditions. 
The EDAC presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable 
error, and the EDAC should be sent through the correction 
cycle. The last three cases 
of double-bit 
errors will cause the EDAC to signal lows on both ERR and MERR, which 
is the interrupt 
indication 
for the CPU. 


TOTAL 
NUMBER 
OF ERRORS 
ERROR FLAGS 


16-BIT 
DATA 
WORD 
6-BIT 
CHECK WORD 
ERR 
MERR 
DATA 
CORRECTION 


0 
0 
H 
H 
Not applicable 


1 
0 
L 
H 
Correction 


0 
, 
L 
H 
Correction 


1 
1 
L 
L 
Interrupt 


2 
0 
L 
L 
Interrupt 


0 
2 
L 
L 
Interrupt 


TEXAS 
~ 
INSTRUMENlS 


SN54ALS616, 
SN54ALS617, 
SN74ALS616, 
SN74ALS617 


16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CB 
MEMORY 
EDAC 
CONTROL 
DB CONTROL 
DB OUTPUT 
LATCH 
ERROR FLAGS 


DATA 
I/O 
OEBO & OEB1 
LEDBO 
CHECK I/O 
CONTROL 
ERR 
MERR 
CYCLE 
FUNCTION 
S1 
SO 
QEClj 


Read 
Read & flag 
H 
L 
Input 
H 
X 
Input 
H 
Enabled 
t 


Latch input 
Latched 
Latched 


Read 
data 
& check 
H 
H 
input 
H 
L 
input 
H 
Enabledt 


bits 
data 
check word 


Output 


Output 
Output 


corrected 
data 


Read 
H 
H 
corrected 
L 
X 
syndrome 
L 
Enabledt 
and 
bits:f: 
data word 


syndrome 
bits 


Error detection 
is accomplished 
as the 6-bit check word and the 16-bit data word from memory are applied 
to the internal parity generators/checkers. 
If the parity of all six groupings of data and check bits are correct, 
it is assumed that no error has occurred 
and both error flags will be high. 


If the parity of one or more of the check groups is incorrect, 
an error has occurred and the proper error 
flag or flags will be set low. The two-bit 
error is not correctable 
since the parity tree can only identify 


single-bit 
errors. Both error flags are set low when any two-bit 
error is detected. 


Three or more simultaneous 
bit errors can cause the EDAC to believe that no error, a correctable 
error, 


or an"uncorrectable 
error has occurred and will produce erroneous results in all three cases. It should be 


noted that the gross-error 
conditions 
of all highs will be detected. 


As the corrected 
word is made available on the data I/O port (DBa thru DB151, the check word I/O port 


(CBa thru CB5) presents a 6-bit syndrome error code. This syndrome 
code can be used to locate the bad 


memory 
chip. See Table 5 for syndrome 
decoding. 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS616. 
SN54ALS617. 
SN74ALS616. 
SN74ALS617 
16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


SYNDROME 
BITS 
ERROR 


S 
4 
3 
2 
1 
0 


L 
L 
L 
L 
L 
L 
2-bit 


L 
L 
L 
L 
L 
H 
une 


L 
L 
L 
L 
H 
L 
une 


L 
L 
L 
L 
H 
H 
2-bit 


L 
L 
L 
H 
L 
L 
une 


L 
L 
L 
H 
L 
H 
2-bit 


L 
L 
L 
H 
H 
L 
2-bit 


L 
L 
L 
H 
H 
H 
une 


L 
L 
H 
L 
L 
L 
une 


L 
L 
H 
L 
L 
H 
2-bit 


L 
L 
H 
L 
H 
L 
2-bit 


L 
L 
H 
L 
H 
H 
DB7 


L 
L 
H 
H 
L 
L 
2-bit 


L 
L 
H 
H 
L 
H 
une 


L 
L 
H 
H 
H 
L 
DBB 


L 
L 
H 
H 
H 
H 
2-bit 


CB X = error in check bit X 


DB Y 
= error in data 
bit Y 
2·bit 
= double-bit 
error 


unc 
= un correctable 
multibit 
error 


SYNDROME 
BITS 
ERROR 
S 
4 
3 
2 
1 
0 


L 
H 
L 
L 
L 
L 
une 


L 
H 
L 
L 
L 
H 
2-bi! 


L 
H 
L 
L 
H 
L 
2-bit 


L 
H 
L 
L 
H 
H 
DBS 


L 
H 
L 
H 
L 
L 
2-bit 


L 
H 
L 
H 
L 
H 
DB4 


L 
H 
L 
H 
H 
L 
DB3 


L 
H 
L 
H 
H 
H 
2-bi! 


L 
H 
H 
L 
L 
L 
2-bi! 


L 
H 
H 
L 
L 
H 
DB2 


L 
H 
H 
L 
H 
L 
DB1 


L 
H 
H 
L 
H 
H 
2-bi! 


L 
H 
H 
H 
L 
L 
DBO 


L 
H 
H 
H 
L 
H 
2-bit 


L 
H 
H 
H 
H 
L 
2-bit 


L 
H 
H 
H 
H 
H 
CBS 


SYNDROME 
BITS 
ERROR 
S 
4 
3 
2 
1 
0 


H 
L 
L 
L 
L 
L 
une 


H 
L 
L 
L 
L 
H 
2-bi! 


H 
L 
L 
L 
H 
L 
2·bit 


H 
L 
L 
L 
H 
H 
DB1S 


H 
L 
L 
H 
L 
L 
2-bit 


H 
L 
L 
H 
L 
H 
DB14 


H 
L 
L 
H 
H 
L 
DB13 


H 
L 
L 
H 
H 
H 
2-bi! 


H 
L 
H 
L 
L 
L 
2-bi! 


H 
L 
H 
L 
L 
H 
DB12 


H 
L 
H 
L 
H 
L 
DB11 


H 
L 
H 
L 
H 
H 
2-bit 


H 
L 
H 
H 
L 
L 
DB10 


H 
L 
H 
H 
L 
H 
2-bit 


H 
L 
H 
H 
H 
L 
2-bit 


H 
L 
H 
H 
H 
H 
CB4 


SYNDORME 
BITS 
ERROR 
S 
4 
3 
2 
1 
0 


H 
H 
L 
L 
L 
L 
2-bi! 


H 
H 
L 
L 
L 
H 
DBB 


H 
H 
L 
L 
H 
L 
une 


H 
H 
L 
L 
H 
H 
2-bit 


H 
H 
L 
H 
L 
L 
DB9 


H 
H 
L 
H 
L 
H 
2-bit 


H 
H 
L 
H 
H 
L 
2-bi! 


H 
H 
L 
H 
H 
H 
CB3 


H 
H 
H 
L 
L 
L 
une 


H 
H 
H 
L 
L 
H 
2-bit 


H 
H 
H 
L 
H 
L 
2-bit 


H 
H 
H 
L 
H 
H 
CB2 


H 
H 
H 
H 
L 
L 
2-bi! 


H 
H 
H 
H 
L 
H 
CB1 


H 
H 
H 
H 
H 
L 
CBO 


H 
H 
H 
H 
H 
H 
none 


read-modify-write (byte control) operations 


The' ALS616 
and 'ALS617 
devices are capable of byte-write 
operations. 
The 22-bit 
word from memory 


must first be latched into the DB and CB input latches. This is easily accomplished 
by switching 
from the 


read and flag mode (S1 = H, SO = L) to the latch input mode (S1 = H, SO = H). The EDAC will then 
make any corrections, 
if necessary, 
to the data word and place it at the input of the output 
data latch_ 
This data word must then be latched 
into the output 
data latch by taking 
LEDBO from a low to a high_ 


Byte control can now be employed on the data word through the OEBO or OEB1 controls. 
OEBO controls 


DBO-DB7 (byte 0). OEB1 controls 
DBB-DB15 
(byte 
1). 


Placing a high on the byte control 
will disable the output 
and the user can modify 
the byte_ If a low is 
placed on the byte control, 
then the original byte is allowed to pass onto the data bus unchanged. 
If the 


original data word is altered through byte control, a new check word must be generated before it is written 
back into memory. 
This is easily accomplished 
by taking control 
S1 and SO low. Table 6 lists the read- 


modify-write 
functions. 


TEXAS l/} 
INSTRUMENTS 


SN54ALS616, 
SN54ALS617, 
SN74ALS616. 
SN74ALS617 


16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


DB OUTPUT 
MEMORY 
CONTROL 
BYTEnt 
OEBnt 
CB 
ERROR FLAG 


EDAC FUNCTION 
LATCH 
CHECK 110 


ERR 
MERR 
CYCLE 
51 
SO 
LEDBO 
CONTROL 


Read 
Read & Flag 
H 
L 
Input 
H 
X 
Input 
H 
Enabled 


Latched 
Latched 


Read 
latch 
input data 


H 
H 
Input 
H 
L 
input 
H 
Enabled 
& check bits 
data 
check word 


Latched 
Hi-Z 
H 


Latch corrected 
---- 


Read 
data word into 
H 
H 
output 


H 
H 


Output 


Enabled 
data 
Syndrome 
L 
output 
latch 
word 
bits 


Input 


Modify 
appropriate 
modified 
H 


Modifyl 
byte or bytes & 
BYTEO 
Output 


L 
L 
1---- 
-- - 
H 
L 
H 
H 
write 
generate new 
Output 
check word 


check word 
unchanged 
L 


BYTEO 


diagnostic 
operations 


The' AL5616 
and' AL561 7 are capable of diagnostics 
that allow the user to determine whether the EDAC 
or the memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic 
control. 


In the diagnostic 
mode 151 = L, SO = HI, the checkword 
is latched into the input latch while the data 
input 
latch 
remains 
transparent. 
This lets the 
user apply various 
data words 
against 
a fixed 
known 
checkword. 
If the user applies a diagnostic 
data word with an error in any bit location, the ERRflag should 


be low. If a diagnostic 
data word with two errors in any bit location 
is applied, the MERR flag should be 


low. After the checkword 
is latched into the input latch, it can be verified by taking OECB low. This outputs 
the latched check word. The diagnostic 
data word can be latched into the output 
data latch and verified 
via the LEDBO control pin. By changing from the diagnostic 
mode (51 = L, SO = Hl. the user can verify 
that the EDAC will correct the diagnostic 
data word. 
Also, the syndrome 
bits can be produced to verify 
that the EDAC pinpoints 
the error location. 
Table 7 lists the diagnostic 
functions. 


TEXAS "J1 
INSTRUMENTS 


II 


SN54ALS616. 
SN54ALS617. 
SN74ALS616. 
SN74ALS617 


16-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


> 
r- 
en 
ell;:, 
C. 
> 
en 
(") 
::;. 
nc: 
;::;" 
(I) 
tOiagnostic data is a data word with an error in one bit location except when testing the MERRerror flag. In this case. the diagnostic 


data word will contain errors in two bit locations. 


DB BYTE 
DB OUTPUT 
CB 


CONTROL 
ERROR FLAGS 
EDAC 
FUNCTION 
DATA 
1/0 
CONTROL 
LATCH 
CHECK 1/0 
CONTROL 


~RR 
MERR 
51 
SO 
OEBn 
LEDBO 
OECB 


Read & flag 
H 
L 


Input correct 
H 
X 
Input correct 


H 
H 
H 
data 
word 
check bits 


Latch input check 
Input 
Latched 
word while data 


L 
H 
diagnostic 
H 
L 
input 
H 
Enabled 
input latch remains 
data wordt 
check bits 
transparent 


Latch diagnostic 
Input 
Output 
latched 


L 
data 
word 
into 
L 
H 
diagnostic 
H 
H 
check bits 
Enabled 


data wordt 
----- 
----- 
output 
latch 
Hi-Z 
H 


latched 
Output 
Latch diagnostic 
input 
syndrome 
L 
data word into 
H 
H 
H 
H 
Enabled 
diagnostic 
bits 
input latch 
-.---- 
--H -- 
data word 
Hi-Z 


Output diagnostic 
Output 
Output 


syndrome 
L 
data word & 
H 
H 
diagnostic 
L 
H 
Enabled 


bits 
syndrome bits 
data word 
----- 
---- 
Hi-Z 
H 


Output corrected 
Output 
Output 


diagnostic data 
corrected 
syndrome 
L 
H 
H 
L 
L 
Enabled 
word & output 
diagnostic 
bits 


syndrome bits 
----- 
- --- 
data word 
Hi-Z 
H 


II 
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DECODER 


XIY 
0 
SYNDROME 
GENERATOR 


=1 
6 


CHECK-BIT 
GENERATOR 
• 
CI).~ 
;:, 
(,) 
MUX 
.. 
[6X-DR) 
(3 
GO 
6 
U) 
G1 
« 
6 
0 
ERROR 
~ 
DETECTOR 
c: 
LATCHES 
ca 


C1 
U) 
..J 


EN 
ERROR 
ERR 
« 
16 


10 
6 
MUL TI-ERRDR 
MERR 


10 


16 


ERROR 
CORRECTOR 


=1 


BIT-IN- 
ERROR 
DECODER 


TEXAS 
.• 
INSTRUMENTS 


SN54ALS616. 
SN54ALS617. 
SN74ALS616. 
SN74ALS617 
16-811 PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Supply voltage, 
Vee 
Isee Note 11 .. 


Input voltage: eB and DB 
All others. 


Operating case temperature 
range 
Operating free-air temperature 
range, 


Storage temperature 
range 


SN54ALS616, 
SN54ALS617, 
... 


SN74ALS616, 
SN74ALS617. 


7V 
5.5 V 


. .. 
7 V 
-55°e 
to 125°e 
ooe to 700e 
- 65 °e to 150 °e 


SN54ALS616 
SN74ALS616 


SN54ALS617 
SN74ALS617 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
DB 
or CB 
l'ALS617 
5.5 
5.5 
V 


ERR or MERR 
-0.4 
-0.4 


IOH 
High-level output current 
DB or CB 
l'ALS616 
mA 
- 1 
- 2.6 


ERR or MERR 
4 
8 


IOL 
Low-level 
output current 
mA 
DB or CB 
12 
24 


Iw 
Pulse duration 
LED80 low 
45 
25 
ns 


111 Data and check word before SOl 


15 
12 
151 =HI 


121 SO high before LEDBOI IS 1 = HI I 
45 
45 


131 LEDBO high before the earlier of 


0 
501 or SIll 
0 


Setup time 
141 LEDBO high before 51 I ISO = HI 
0 
0 
Isu 
151 Diagnostic data word before S 11 
ns 


28 
12 
ISO=H) 


161 Diagnostic 
check word before the 


15 
12 
later of S1! or SOl 


(7) Diagnostic data word before 
20 
LEDBOIIS1 
=L and SO=H)I 
35 


(8) 
Read-mode. 
SO low and 51 high 
35 
30 


(9) 
Data and check word after 
SOT 


151 =H) 
20 
15 


Hold time 
(10) 
Data word after S1t (SO - HI 
20 
15 


Ih 
1111 Check word after the later of 
ns 


20 
15 
511 or SOl 


(12) 
Diagnostic data word after 
0 
0 
LEDBOIISl 
=L, 
SO=HII 


tcorr 
Correction 
time (see Figure 1) 
70 
65 
ns 


TC 
Operating 
case temperature 
55 
125 
°c 
TA 
Operating 
free-air temperature 
0 
70 
°c 


tThese 
times ensure that corrected 
data is saved in the output data latch. 
tThese 
times ensure that the diagnostic 
data word is saved in the output data latch. 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS616, 
SN74ALS616 


16·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


'ALS616 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 


SN54AlS616 
SN74AlS616 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
- 
4.5 V, 
II - 
-18 
mA 
-1.5 
-1.5 
V 


All outputs 
Vcc 
- 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
Vcc- 
2 
Vcc- 
2 


VOH 
Vcc 
- 
4.5 V, 
10H - 
-1 
mA 
2.4 
3.3 
V 


08 or CB 
VCC - 
4.5 V, 
10H - 
2.6 mA 
2.4 
3.2 


ERR or MERR 


VCC ~ 4.5 V, 
10H = 4 mA 
0.25 
0.4 
0.25 
0.4 


VCC = 4.5 V, 
10l 
~ 8 mA 
0.35 
0.5 
VOl 
V 


VCC ~ 4.5 V, 
10l 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


DB or CB 


VCC - 
4.5 V, 
10l 
- 
24 mA 
0.35 
0.5 


SO or 51 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
II 
mA 


DB or CB 
VCC = 5.5 V, 
VI ~ 5.5 V 
0.1 
0.1 


SO or 51 
20 
20 
IIH 
DB or CBt 
VCC ~ 5.5 V, 
VI ~ 2.7 V 
"A 
20 
20 


SO or 51 
-0.4 
-0.4 
III 
DB or CBt 
VCC ~ 5.5 V, 
VI ~ 0.4 V 
mA 
-0.1 
-0.1 


10! 
VCC ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC ~5.5 V 
See Note 1 
110 
190 
110 
170 
mA 
II 


II)•.. 
'S 
(,)-U 
en 
c:r: 


tAli typical values are at Vec 
= 5 V, TA = 25°C. 
""C 


*For 110 ports, the parameters 11Hand IlL include the off-state 
output current. 
C 


§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 
ca 


NOTE 1: Ice 
is measured with SO and 51 at 4.5 V and all CB and DB pins grounded. 
CIJ 
...J 
c:r: 


'ALS616 
switching characteristics, 
Vee 
- 
4.5 
V to 5.5 
V, eL 
- 
50 pF, Te 
~ 
-55°e 
to 125°e 
for 


SN54ALS616, 
TA - 
DoC to 700e 
for SN74ALS616 


FROM 
TO 
SN54AlS616 
SN74AlS616 
PARAMETER 
TEST CONDITIONS 
UNIT 
IINPUT) 
10UTPUT) 
MIN 
MAX 
MIN 
MAX 


DB and CB 
ERR 
51 ~H, SO~l, 
Rl-500 
11 
10 
43 
10 
40 
tpd 
DB 
ERR 
51 ~l, 
50~H, 
RL~500 
0 
10 
43 
10 
40 
ns 


DB and CB 
MERR 
51 =H, 
50~l, 
R[ ~500 
0 
15 
65 
15 
55 
tpd 
DB 
MERR 
51 =l, 
50~H, 
RL~500 
0 
15 
65 
15 
55 
ns 


tpd 
501 and 511 
CB 
Rl-R2-500 
11 
10 
60 
10 
49 
ns 


tpd 
DB 
CB 
51-l, 
50-l, 
Rl-R2-500 
11 
10 
60 
10 
49 
ns 


ted 
lEDBOI 
DB 
5 I ~ X, SO= H, R1 = R2 = 500 11 
7 
35 
7 
30 
ns 


ted 
511 
CB 
50-H, 
Rl-R2-500 
11 
10 
50 
10 
50 
ns 


t n 
0ECB1 
CB 
50=H, 
51 =X, 
Rl ~R2~500 
11 
2 
30 
2 
27 
ns 


tdis 
OECBl 
CB 
50~H, 
51 =X, 
Rl =R2=500 
11 
2 
30 
2 
27 
ns 


ten 
0TIi0 
and 0TIi 11 
DB 
50~H, 
51 =X, 
Rl ~R2=500 
11 
2 
30 
2 
27 
ns 


tdis 
0TIi0 
and 0TIi 11 
DB 
50~H, 
51 ~X, 
Rl ~R2~ 
50011 
2 
30 
2 
27 
ns 


PRODUCTIOIll 
DATA documents 
contlin 
inform'lion 
curr.nt 
II of publicltion datt. Products conform to 


Ipecificationl 
per the term. of rlUI 
Instrument. 


:~~~::~~i~at::1~1i 
~~:~:~ti:fn :IIO::~:::::t::I~S 
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TEXAS -1!1 
INSTRUMENTS 


• 


SN54ALS617, 
SN74ALS617 


16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


PRODUCT 
PREVIEW 


'ALS617 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 


SN54ALS617 
SN74ALS617 
PARAMETER 
TEST CONDITIONS 
TVP' 
TVP' 


UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
- 
4.5 V, 
II = 
18 mA 
-1.5 
1.5 
V 


VOH 
ERR or MERR 
VCC = 4.5 V 10 5.5 V, 
10H = 
-0.4 
mA 
VCC-2 
VCC-2 
V 


10H 
08 or C8 
VCC - 
4.5 V, 
VOH 
- 
5.5 V 
0.1 
0.1 
mA 


ERR or MERR 
VCC - 
4.5 V, 
10H - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VCC - 
4.5 V, 
10L - 
8 mA 
0.35 
0.5 


VOL 
V 


VCC - 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


DB or CB 


VCC = 4.5 V, 
10L = 24 mA 
0.35 
0.5 


SO or 51 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


II 
mA 
DB or CB 
VCC - 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


SO or 51 
20 
20 


IIH 
DB or CBt 
VCC = 5.5 V, 
VI = 2.7 V 
"A 
20 
20 


SO or 51 
-0.4 
-0.4 
IlL 
DB or CBt 
VCC = 5.5 V, 
VI = 0.4 V 
mA 
-0.1 
-0.1 


10§ 
ERR or MERR 
VCC = 5.5 V, 
Vo 
= 2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC - 
5.5 V 
See Note 1 
110 
110 
mA 


tAli typical values are at VCC = 5 V, TA 
=: 25°C. 
tFor 110ports. the parameters IIH and IlL include the off-state 
output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


NOTE1: 
Ice 
is measured with 
SO and 51 at 4.5 V and all CB and DB pins grounded. 


'ALS617 
switching 
characteristics, Vee 
- 
4.5 V to 5.5 V, eL 


for SN54ALS617, 
TA - 
ooe to 700e 
for SN74ALS617 


FROM 
TO 
SN54ALS617 
SN74ALS617 
PARAMETER 
TEST CONDITIONS 


TVP' 
TVP' 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


DB and CB 
ERR 
51 = H, SO= L, RL = 500 {l 
26 
26 
'pd 
DB 
ERR 
51 =L, 
50=H, 
RL=500 
{l 
26 
26 
ns 


DB and CB 
MERR 
51 =H, 
50-L, 
RL-500 
{l 
40 
40 


Ipd 
51 = L, SO= H, RL = 500 (l 
40 
40 
ns 


Ipd 
SO) and 51 j 
CB 
RL - 680 {l 
40 
40 
ns 


Ipd 
DB 
CB 
51 - L, SO- L, RL = 680 (l 
40 
40 
ns 


Ipd 
LEDBO) 
DB 
51 =X, 
50=H, 
RL=680 
{l 
26 
26 
ns 


Ipd 
511 
CB 
50-H,RL-680{l 
40 
40 
ns 


'PLH 
OECBI 
CB 
51 =X, 
50=H. 
RL=680 
(l 
24 
24 
ns 


'pHL 
QECB) 
CB 
51 =X, 
50=H, 
RL =680 
{l 
24 
24 
ns 


'pLH 
OEBO and 0Ell 1T 
DB 
51 =X, 
50=H, 
RL=p80 
{l 
24 
24 
ns 


'PHL 
OEBO and mll 
DB 
51 = X, SO= H, RL = 6BO {l 
24 
24 
ns 


PRODUCT PREVIEW documents 
contlin informe.ion 


on products in the form.tive 
or design phlSe of 


development. 
Charlcteriltic 
dltl 
lAd 
other 


specifications 
Ir. 
design go. Is. TUII 
Instruments 
rn.r •••" 
the right to ch.ng. 
or discontinue these 
products without notice. 
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I 
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I 
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,t 
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I'I~thI91----f1 
: 
~tdtl~ 


: 
I 
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I 
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! 
I 
i 
, 
, 
. 
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, 
, 
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~ 


: 
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: 
_I 
_ 
--'pd~ 
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~ 
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'1 
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FIGURE 
1. 
READ. 
FLAG. 
AND 
CORRECT 
MODE 
SWITCHING 
WAVEFORMS 
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: 
~I--------------------- 
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: 
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I 
I 


INPUT 
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DATA 
WORD 
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! 
I 
I 
I 
I 
I 
I 
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I 


: 
i 
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THRU SN54ALS623A. 
SN54AS620 
THRU SN54AS623 
SN74ALS620A 
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SN74AS620 
THRU SN74AS623 
OCTAL BOS TRANSCEIVERS 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 


SN54ALS', 
SN54AS' 
... 
J PACKAGE 
SN74ALS', 
SN74AS' 
... 
DW OR N PACKAGE 


(TOP VIEW) 


• 
local 
Bus-latch 
Capability 


• 
Choice of True or Inverting 
logic 


• 
Choice of 3-State or Open-Collector 
Outputs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


GA8 
1 V20 
Vce 
Al 
2 
19 
G8A 


A2 
3 
18 
8l 


A3 
4 
17 
82 


A4 
5 
16 
83 


A5 
6 
15 
84 


A6 
7 
14 
85 


A7 
8 
13 
86 


A8 
9 
12 
87 


GND 
10 
11 
88 


DEVICE 


'ALS620A, 
'AS620 


'ALS621A, 
'AS621 


'ALS622A, 
'AS622 


'ALS623A, 
'AS623 


OUTPUT 


3-St.te 


Open-Collector 


Open-Collector 


3-State 


LOGIC 


Inverting 


True 


Inverting 


True 


'" 
U« 
N ~ 
« u'" 
« 
« 
Cl > ICl 


2 
1 2019 


A3 
4 
18 
8l 


A4 
5 
17 
82 


A5 
6 
16 
83 


A6 
7 
15 
84 


A7 
8 
14 
85 


9 10 11 1213 


'" 
Cl 
CX>I'CO 
« 
Z "''''''' 
Cl 


These 
octal 
bus 
transceivers 
are 
designed 
for 


asynchronous 
two-way 
communication 
between 
data 


buses. 
The control 
function 
implementation 
allows 
for 


maximum 
flexibility 
in timing. 


These 
devices 
allow 
data transmission 
from 
A bus to 


the 
8 bus or from 
the 
8 bus to the A bus depending 


upon 
the 
logic 
levels 
at the enable 
inputs 
1G'8A and 
GA8). 


The enable 
inputs 
can be used to disable 
the device 


so that 
the buses are effectively 
isolated. 


The 
dual-enable 
configuration 
gives 
the 
octal 
bus 
transceivers 
the 
capability 
to 
store 
data 
by 


simultaneous 
enabling 
ofGBA 
and GAB. 
Each output 
reinforces 
its input 
in this transceiver 
configuration. 
Thus, 
when 


both 
control 
inputs 
are enabled 
and all other 
data 
sources 
to the two 
sets of bus lines are at high 
impedance, 
both 


sets 
of bus lines 
(16 
in all) will 
remain 
at their 
last states. 
The 8·bit 
codes 
appearing 
on the two 
sets 
of buses 
will 


be identical 
for the' 
ALS62 
1A, 'AS62 
land' 
ALS623A, 
'AS623 
or complementary 
for the' 
ALS620A, 
'AS620 
and 


'ALS622A, 
'AS622. 


The -l 
versions 
of the SN74ALS' 
parts are identical 
to their standard 
versions 
except 
that the recommended 
maximum 


IOL is increased 
to 48 
mA. 
There 
are no - 1 versions 
of the 
SN54ALS' 
parts. 


The 
SN54' 
family 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 


SN74' 
family 
is characterized 
for 
operation 
from ooe to 
70°C. 


FUNCTION TABLE 


ENABLE INPUTS 
OPERATION 


GBA 


'ALS620A. 
'ALS622A 
'ALS621A, 
'ALS623A 
GAB 
'AS621, 
'AS623 
'AS620, 
'AS622 


L 
L 
B data to A bus 
B data to A bus 


H 
H 
A data to B bus 
A data to B bus 


H 
L 
Isolation 
Isolation 


L 
H 
B data to A bus, 
B data to A bus, 


A data to B bus 
A data to B bus 


PRODUCTIONDATA documents 
contlin 
information 
current 
as of publication 
date. 
Products 
conform 
to specifications 
per the terms of TIXas Instruments 
standlrd 
wlrranty. 
Production 
processing 
does not 
necessarily 
include 
testing 
of III parameters. 
TEXAS -1!1 
INSTRUMENTS 


fI 


SN54ALS620A 
THRU SN54ALS623A. 
SN54AS620 
THRU SN54AS623 
SN74ALS620A 
THRU SN74ALS623A. 
SN74AS620 
THRU SN74AS623 
OCTAL BUS TRANSCEIVERS 


TEXAS .• 
INSTRUMENTS 


SN54ALS620A. 
SN54ALS623A. 
SN74ALS620A. 
SN74ALS623A 


OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


Supply 
voltage, 
Vcc 


Input 
voltage: 
All inputs. 


I/O ports 
.........................................•. 


Operating 
free-air 
temperature 
range: 
SN54ALS620A, 
SN54ALS623A 


SN74ALS620A, 
SN74ALS623A. 


7V 
7V 
5.5 V 


- 55°C 
to 
125°C 


O°C 
to 70°C 


- 65°C 
to 
150°C 


SN54AlS620A 
SN74AlS620A 


SN54AlS623A 
SN74AlS623A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
-12 
-15 
mA 


10l 
12 
24 
Low-level output 
current 
mA 
481 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


SN54AlS620A 
SN74AlS620A 


PARAMETER 
TEST CONDITIONS 
SN54AlS623A 
SN74AlS623A 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
-1.5 
- 1.5 
V 


Vec 
- 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
Vec-2 
Vee-2 


Vee 
- 
4.5 V, 
10H - 
3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
Vee 
- 
4.5 V, 
10H - 
12 mA 
V 
2 
Vee 
- 
4.5 V, 
IOH ~ 
- 15 mA 
2 
Vee 
- 
4.5 V, 
IOl 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vec 
- 
4.5 V, 
IOl 
- 
24 mA 
V 


(I0l 
= 48 mA for -1 versions) 
0.35 
0.5 


Control inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
II 
A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
mA 
0.1 
0.1 


IIH 
Control inputs 
VCC ~ 5.5 V, 
VI ~ 2.7V 
20 
20 


A or B ports§ 
20 
20 
~A 


Control inputs 
-0.1 
-0.1 
III 
A or B ports§ 
Vee 
~ 5.-5 V, 
VI ~ 0.4 V 
mA 
-0.1 
-0.1 


'0' 
Vce 
- 
5.5 V, 
Vo 
- 
2.25 
V 
-30 
- 1 12 
-30 
- 1 12 
mA 


Outputs high 
24 
39 
24 
34 


'AlS620A 
Vce 
~ 5.5 V 
Outputs low 
31 
49 
31 
44 


Ice 
Outputs 
disabled 
33 
52 
33 
47 
mA 
Outputs high 
32 
48 
32 
43 


'AlS623A 
Vec 
~ 5.5 V 
Outputs 
low 
39 
55 
39 
50 


Outputs disabled 
42 
60 
42 
55 


:AlI 
typical 
values 
are at VCC = 
5 V, TA 
:: 
25°C 


§For 110 ports, 
the parameters 
IIH and IlL include 
the off-state 
output 
current. 


,The 
output 
conditions 
have 
been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true 
short-circuit 
output 
current, 
lOS- 


TEXAS 
." 
INSTRUMENTS 


• 


SN54ALS620A. SN54ALS623A. SN74ALS620A. SN74ALS623A 
OCTAL BUS TRANSCEIVERS 
WITH 3·STAH 
OUTPUTS 


Vcc 
= 4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
R1 ~ 500 ll. 


PARAMETER 
IINPUTI 
UNIT 
IOUTPUTI 
R2 ~ 500 ll. 


TA 
~ MIN to MAX 


SN54ALS620A 
SN74ALS620A 


MIN 
MAX 
MIN 
MAX 


tpLH 
A 
B 
2 
12 
2 
10 


tpHL 
2 
12 
2 
10 


ns 


tpLH 
B 
A 
2 
12 
2 
10 


tpHL 
2 
12 
2 
10 
ns 


tPZH 
GBA 
A 
3 
23 
3 
17 


tpZL 
5 
31 
5 
25 
ns 


'pHZ 
GBA 
A 
2 
14 
2 
12 


'pLZ 
3 
22 
3 
1B 
ns 


'PZH 
GAB 
B 
3 
23 
3 
1B 


'PZL 
5 
31 
5 
25 
ns 


'pHZ 
GAB 
2 
14 
2 
12 


B 
ns 


'plZ 
3 
22 
3 
1B 


VCC 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


PARAMETER 
FROM 
TO 
R1 ~ 500 ll. 


IINPUTI 
(OUTPUTI 
R2 = 5000. 
UNIT 


TA = MIN to MAX 


SN54ALS623A 
SN74ALS623A 


MIN 
MAX 
MIN 
MAX 


'pLH 
A 
B 
2 
15 
2 
13 


'pHL 
3 
13 
3 
11 


ns 


'pLH 
B 
2 
15 
2 
13 
A 
ns 
'pHL 
3 
13 
3 
11 


'pZH 
GBA 
A 
5 
25 
5 
22 


'PZL 
5 
25 
5 
22 


ns 


'PHZ 
GBA 
2 
19 
2 
16 
A 
ns 


'PlZ 
2 
23 
2 
19 


'PZH 
GAB 
B 
5 
25 
5 
22 


'PZL 
5 
25 
5 
22 
ns 


'pHZ 
GAB 
B 
2 
19 
2 
16 


'pLZ 
2 
23 
2 
19 
ns 


TEXAS 
"'J1 
INSTRUMENTS 


SN54ALS621A. SN54ALS622A. SN74ALS621A, SN74ALS622A 


OCTAL BUS TRANSCEIVERS 
WITH OPEN·COLLECTOR 
OUTPUTS 


Supply 
voltage, 
Vee 
. 


Input 
voltage: 
All inputs 
and 1/0 ports 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS621A. 
SN54ALS622A 


SN74ALS621A, 
SN74ALS622A 
... 


7V 


7V 


-55°C 
to 
125°C 
Qoe 
to 7Qoe 


-65°C 
to 
15Qoe 


SN54ALS621A 
SN74ALS62 1A 


SN54ALS622A 
SN74ALS622A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply vo~age 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
Low·level 
output current 
12 
24 
mA 
481 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


SN54ALS62 1A 
SN74ALS62 1A 


PARAMETER 
TEST CONDITIONS 
SN54ALS622A 
SN74ALS622A 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vce 
- 
4.5 V. 
II - 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
Vee 
- 
4.5 V. 
VOH - 
5.5 V 
0.1 
0.1 
mA 


Vee 
- 
4.5 V, 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
~ 4.5 V, 
IOL - 
24 mA 
V 


0.35 
0.5 


HOL = 48 
mA for·' 
versions) 


Control inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
II 
mA 


A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
~A 
A or B ports§ 
20 
20 


Control inputs 
-0.1 
-0.1 
IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
mA 
A or B ports§ 
-0.1 
-0.1 


'ALS621 A 
Vee 
= 5.5 V 


Outputs 
high 
29 
45 
29 
40 


Outputs low 
35 
53 
35 
48 
Ice 
mA 


Outputs high 
11 
20 
11 
15 
'ALS622A 
Vee 
= 5.5 V 
Outputs low 
20 
33 
20 
28 


TEXAS ~ 
INSTRUMENTS 


II 


• 


SN54ALS621A, 
SN54ALS622A. 
SN74ALS621A. 
SN74ALS622A 
OCTAL 
BUS TRANSCEIVERS 
WITH OPEN·COLLECTOR 
OUTPUTS 


Vcc 
= 4.5 V 10 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL ~ 500 
Q. 
PARAMETER 
UNIT 


IINPUTI 
(OUTPUT) 
TA ~ MIN 10 MAX 


SN54ALS621A 
SN74ALS621A 


MIN 
MAX 
MIN 
MAX 


IPLH 
A 
B 
10 
45 
10 
33 
ns 
tpHL 
5 
24 
5 
20 


tpLH 
B 
A 
10 
45 
10 
33 
ns 


IpHL 
5 
24 
5 
20 


tpLH 
GBA 
A 
10 
47 
10 
39 
ns 
tpHL 
12 
40 
12 
35 


tpLH 
GAB 
B 
10 
47 
10 
39 
ns 


tpHL 
12 
40 
12 
35 
~ro- 
eng 
.ALS622A 
switching 
characteristics 
(see Note 1) 
a. 
~en 
(') 
::;" 
(')c: 
;::;" 
en 


VCC ~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


PARAMETER 
FROM 
TO 
RL ~ 500 n. 


IINPUT) 
(OUTPUT) 
TA 
- 
MIN 10 MAX 


UNIT 


SN54ALS622A 
SN74ALS622A 


MIN 
MAX 
MIN 
MAX 


tpLH 
A 
B 
B 
42 
8 
35 


IpHL 
5 
23 
5 
19 
ns 


IpLH 
B 
A 
8 
42 
8 
35 


IpHL 
5 
23 
5 
19 
ns 


IpLH 
GBA 
A 
8 
45 
8 
38 


tpHL 
10 
40 
10 
35 


ns 


tpLH 
GAB 
B 
8 
45 
8 
38 
ns 
tpHL 
10 
40 
10 
35 


TEXAS ~ 
INSTRUMENTS 


SN54AS620. 
SN54AS623. 
SN74AS620. 
SN74AS623 


OCTAL BUS TRANSCEIVERS 
WITH 
3·STATE OUTPUTS 


Supply voltage, VCC .... 
Input voltage: All inputs . 


I/O ports .. 


Operating free-air temperature range: SN54AS620, SN54AS623 
SN74AS620,SN74AS623. 


.. 7V 


. 
7V 


. 
5.5V 
. .. -55°Ct0125°C 
..... 
OOCt0700C 


. ..•.•........ 
- 65°C to 150 °c 


SN54AS620 
SN74AS620 


SN54AS623 
SN74AS623 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply Yoltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output 
current 
-12 
-15 
mA 


IOL 
Low-level output 
current 
48 
64 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


II)•.. 
'S 
(J.: 
(.) 


U) 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
<C 


"0 
Cca 
U) 
...J 
<C 


SN54AS620 
SN74AS620 


PARAMETER 
TEST CONDITIONS 
SN54AS623 
SN74AS623 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vec 
- 
4.5 V. 
II - 
18 mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H ~ 
-2 
mA 
Vee-2 
Vee-2 


Vee 
- 
4.5 V. 
10H - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
Vee 
- 
4.5 V. 
10H - 
-12 
mA 
V 


2 
Vee 
- 
4.5 V. 
10H - 
15 mA 
2 


VOL 
Vee 
- 
4.5 V. 
10L - 
48 mA 
0.30 
0.55 
Vee 
- 
4.5 V. 
10L - 
64 mA 
V 


0.35 
0.55 


II 


Control inputs 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 


A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 


mA 


0.1 


IIH 
Control inputs 
Vee 
~ 5.5 V, 
20 
20 


A or B portst 
VI = 2.7 V 
70 
70 
~A 


IlL 
Control inputs 
-0.5 
-0.5 


A or B ports: 
Vee 
= 5.5 V, 
VI ~ 0.4 V 
mA 
-0.75 
-0.75 


10! 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 
V 
-50 
-150 
-50 
-150 
mA 


Outputs high 
35 
57 
35 
57 


'AS620 
Vee 
~ 5.5 V 
Outputs low 
74 
122 
74 
122 


Ice 
Outputs disabled 
48 
77 
48 
77 
mA 
Outputs high 
57 
93 
57 
93 


'AS623 
Vee 
~ 5.5 V 
Outputs low 
116 
189 
116 
189 


Outputs disabled 
71 
116 
71 
116 


tAli 
typical 
values 
are at VCC2 
:: 
5 V. TA 
= 250C. 


:l:For I/O ports, 
the parameters 
IIH and IlL include the off-state 
output 
current. 


§The output 
conditions 
have been chosen to produce 
a current 
that closely 
approximates 
one half of the true short-Circuit 
output 
current. 
10S. 


TEXAS '1!1 
INSTRUMENlS 


B 


SN54AS620. SN54AS623. SN74AS620, SN74AS623 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
Rt 
~ 500 
Q. 


PARAMETER 
TO 
R2 = 500 
Q. 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AS620 
SN74AS620 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
8 
1 
7 
A 
8 
ns 
tpHL 
2 
7 
2 
6 


tpLH 
8 
1 
8 
1 
7 
A 
ns 
tpHL 
2 
7 
2 
6 


'PZH 
G8A 
2 
8.5 
2 
8 
A 
ns 
'PZL 
2 
10 
2 
9 


'pHZ 
G8A 
1 
7.5 
1 
6 
A 
ns 
'pLZ 
2 
15 
2 
12 


'PZH 
GA8 
2 
9 
2 
8 
8 
ns 
'PZL 
2 
10.5 
2 
9 


'PHZ 
GA8 
1 
6.5 
1 
6 


'PLZ 


8 
ns 
2 
16 
2 
13 


» 
r- 
(f) 


Ql 
::sc. 
» 
(f) 
(") 
•AS623 
switching 
characteristics 
(see Note 1) 
::;' 
n 
l::;:;' 
Ul 


VCC 
~ 4.5 V 10 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
Rl 
= 500 O. 


PARAMETER 
R2 = 500 O. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54AS623 
SN74AS623 


MIN 
MAX 
MIN 
MAX 


tpLH 
A 
1 
10 
1 
9 
8 
ns 
'pHL 
1 
9 
1 
8 


'pLH 
8 
1 
10 
1 
9 
A 
ns 


'pHL 
1 
9.5 
, 
8.5 


'PZH 
G8A 
2 
11.5 
2 
11 
A 
ns 
'PZL 
2 
11 
2 
10 


'pHZ 
G8A 
1 
8.5 
1 
7.5 
A 
ns 
'PLZ 
1 
13.5 
1 
11.5 


'PZH 
GA8 
2 
13 
2 
11.5 


8 
ns 
'PZL 
2 
12 
2 
11 


'pHZ 
GA8 
, 
8 
1 
7 
8 
ns 
'pLZ 
1 
10.5 
1 
9 


TEXAS '1!1 
INSTRUMENTS 


SN54AS621, 
SN54AS622. 
SN74AS621. 
SN74AS622 


OCTAL BUS TRANSCEIVERS WTlH OPEN·COLLECTOR OUTPUTS 


Supply voltage, Vcc 
.... 
7 V 
Input voltage: All inputs and 1/0 ports 
, . 
. . . . . . . . . . . . 
..7 
V 
Operatingfree-airtemperature range: SN54AS621, SN54AS622. 
. . . . .. . . . . . . .. 
- 55°C to 125°C 
SN74AS621,SN74AS622 
0°Ct070oC 


.......... 
- 65°C to 150°C 


SN54AS621 
SN74AS621 


SN54AS622 
SN74AS622 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
low-level 
output 
current 
48 
64 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
'e 


III.~ 
;j 
(,)~ 
CJ 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
Uj 
<t 


"0I: 
CO 
Uj...• 
<t 


SN54AS621 
SN74AS621 


PARAMETER 
TEST CONDITIONS 
SN54AS622 
SN74AS622 
UNIT 


MIN 
TYPI 
MAX 
MIN 
TYPI 
MAX 


VIK 
Vee 
- 
4.5 V, 
11- 
- 18 mA 
-1.2 
-1.2 
V 


IOH 
Vee 
- 
4.5 V, 
VOH - 
5.5V 
0.1 
0.1 
mA 
Vee 
- 
4.5 V, 
IOL - 
48 mA 
0.30 
0.5 
VOL 
Vee 
4.5 V, 
IOL 
64 mA 
V 
0.35 
0.5 


Control inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
II 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
mA 
A or B ports 
0.1 
0.1 


IIH 
Control inputs 
20 
20 


Vee 
= 5.5 V, 
VI ~ 2.7 V 
~A 
A or B ports*" 
70 
70 


Control inputs 
-0.5 
-0.5 
IlL 
Vee 
~ 5.5 V, 
VI ~ 0.4 V 
mA 
A or B portst 
-0.75 
-0.75 


Vee 
= 5.5 V 
Outputs 
high 
48 
79 
48 
79 
'AS621 
Outputs low 
116 
189 
116 
189 


Ice 
24 
39 
24 
39 
mA 
'AS622 
Vee 
~ 5.5 V 
Outputs high 


Outputs 
low 
63 
103 
63 
103 


TEXAS 
• 
INSTRUMENlS 


II 


SN54AS621, 
SN54AS622. 
SN74AS621. 
SN74AS622 


OCTAL BUS TRANSCEIVERS 
WTIH OPEN·COLLECTOR OUTPUTS 


II 


Vcc 
- 
4.5 V 10 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 5000. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
TA 
~ MIN 10 MAX 


SN54AS621 
SN74AS621 


MIN 
MAX 
MIN 
MAX 


tpLH 
5 
28.5 
5 
24 
A 
8 
ns 


tpHL 
1 
8.5 
1 
7.5 


tpLH 
5 
23 
5 
21 
8 
A 
ns 


tpHL 
1 
8.5 
1 
7.5 


tpLH 
G8A 
5 
24 
5 
21 
A 
ns 


tpHL 
1 
10 
1 
9 


tPLH 
5 
26 
5 
22 
GA8 
B 
ns 
tpHL 
1 
11 
1 
10 


Vcc 
- 
4.5 
V 10 5.5 V. 


CL = 50 pF. 
FROM 
TO 
RL ~ 5000, 
PARAMETER 
UNIT 
(INPUT! 
{OUTPUTI 
TA 
= MIN to MAX 


SN54AS622 
SN74AS622 


MIN 
MAX 
MIN 
MAX 


tPLH 
5 
28.5 
5 
24.5 
A 
B 
ns 
tpHL 
1 
8.5 
1 
8 


tpLH 
B 
5 
30 
5 
25 
A 
ns 
tpHL 
1 
8.5 
1 
8 


tpLH 
GBA 
5 
26 
5 
22 
A 
ns 
tPHL 
1 
11.5 
1 
10 


tPLH 
GAB 
5 
26 
5 
23 
B 
ns 


tPHL 
1 
11.5 
1 
10.5 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS632A, 
SN54ALS633 
THRU SN54ALS635 
SN74ALS632A, 
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02661, 
OECEMBER 
1982 
- 
REVISED 
MAY 
1986 


• 
Detects 
and Corrects 
Single-Bit 
Errors 


• 
Detects 
and Flags Dual-Bit Errors 


• 
Built-In Diagnostic 
Capability 


• 
Fast Write and Read Cycle Processing 
Times 


• 
Byte-Write 
Capability, 
, , 'ALS632A 
and 
'ALS633 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


DEVICE 
PACKAGE 
BYTE-WRITE 
OUTPUT 


ALS632A 
52-pin 
yes 
3-5tate 


'ALS633 
52-pin 
yes 
Open-Collector 


'ALS634 
48-pin 
no 
3-State 


'ALS63S 
4B-oin 
no 
Open-Collector 


description 


The' ALS632A 
and' ALS633 through' 
ALS635 
devices are 32-bit 
parallel error detection 
and 
correction circuits (EDACsl in 52-pin ('ALS632A 
and' ALS633) or 48-pin ('ALS634 and' ALS635) 
600-mil 
packages, 
The EDACs use a modified 
Hamming code to generate a 7-bit check word 
from 
a 32-bit 
data word, 
This check 
word 
is 
stored 
along 
with 
the 
data 
word 
during 
the 
memory 
write 
cycle. 
During the memory 
read 
cycle, 
the 
39-bit 
words 
from 
memory 
are 
processed by the EDACs to determine 
if errors 
have occurred 
in memory. 


Single-bit 
errors 
in the 
32-bit 
data 
word 
are 
flagged and corrected. 


Single-bit 
errors in the 
7-bit 
check 
word 
are 
flagged, 
and the CPU sends the EDAC through 
the correction cycle even though the 32-bit data 
word 
is not in error. The correction 
cycle will 
simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to 
pinpoint 
the error-generating 
location, 


Dual-bit 
errors are flagged 
but not corrected, 


These errors may occur in any two 
bits of the 
39-bit data word from memory (two errors in the 
32-bit data word, two errors in the 7-bit check 
word, or one error in each word). The gross-error 
condition 
of all lows or all highs from memory 
will be detected. 
Otherwise, 
errors in three or 
more bits of the 39-bit 
word 
are beyond the 
capabilities 
of these devices to detect. 


LEOBo 


MERR 


ERR 
oBo 
oBl 
oB2 
oB3 
oB4 
oB5 
oEBo 
oB6 
oB7 
GNo 
oBB 
oB9 
oEBl 
oBlo 
oBll 
oB12 
oB13 
oB14 
oBlS 
CB6 
CBS 
CB4 
oECB 


52 
VCC 


51 
51 


50 
SO 


49 
oB31 
48 
oB30 
47 
OB29 
46 
OB2B 


45 
0827 


44 
OB26 
43 
DEB3 
42 
0825 
41 
DB24 


40 
GND 
39 
oB23 
38 
OB22 


37 
OEB2 
36 
oB21 


35 
oB20 
34 
oB19 
33 
0818 
32 
oB17 
31 
0816 


30 
CBo 
29 
CBl 
28 
CB2 


27 
CB3 


uu@~gl~III~~~~o~~~uu 
zzooow~~»~wooozz 


9 
8 
7 
6 
5 
4 
3 
2 
1 68 67 66 65 64 63 62 61 


NC 
10 
60 


DB3 
11 
59 


064 
12 
~ 


OB5 
13 
57 


OEeo 
14 
56 


OB6 
15 
55 


DB7 
16 
54 


GNO 
17 
53 


GND 
18 
52 


DBB 
19 
51 


DB9 
20 
50 


OEBl 
21 
49 


0610 
22 
48 


OBl1 
23 
47 


0812 
24 
46 


OB13 
25 
45 


0814 
26 
44 
272829 
30 31 3232 
34 35 36 37 38 3940414243 


This document 
contlins inform'lion 
on products 
in 
more thin onl phi" 
of dlvelopmenl The ItltUI of 
each device il indiCited on the PIOe(I)Ipecifying itl 
Ilectricll ch.rlctiriitici. 
TEXAS 
• 
INSTRUMENTS 


NC 
NC 
oB2B 
oB27 
oB26 
oEB3 
oB25 
oB24 
GNo 
GNo 
oB23 
oB22 
DEB2 
oB21 
oB2o 
oB1S. 
DB1B 


SN54ALS632A. 
SN54ALS633 
THRU SN54ALS635 
SN74ALS632A. 
SN74ALS633 
THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Read-modify-write 
(byte-control) 
operations 
can be performed 
with the' ALS632A 
and' ALS633 
EDACs 
by using output 
latch enable, LEDBO. and the individual 
OEBO thru OEB3 byte control 
pins. 


Diagnostics 
are performed 
on the EDACs by controls 
and internal paths that allow the user to read the 
contents 
of the DB and CB input latches. These will determine if the failure occurred in memory or in the 
EDAC . 


•ALS634 
•• ALS635 
... 
JO PACKAGE 
•ALS634 
•• ALS635 
... 
FN PACKAGE 


(TOP VIEW) 
(TOP VIEW) 


MERR 
vCC 
I'" 
~ 0 '" 
N 
.•.... a 
a: 
UU 
MC"')N 
uu~~~I~~uuu 
...... 
o~~muu 
• 


ERR 
Sl 
Z2000w 
Z»m~OOOZZ 


OBO 
so 
9 
8 
7 6 
5 
4 
3 
2 
1 6867666564 
63 62 61 
OBl 
OB31 
NC 
10 
60 
NC 


OB2 
OB30 
DB3 
11 
59 
NC 


DB3 
DB29 
OB4 
12 
58 
DB2B 


l> 
DB4 
OB28 
DBS 
'3 
57 
DB27 


r- 
OBS 
OB27 
OED8 
14 
56 
0826 


en 
OEDB 
0826 
DB6 
15 
55 
NC 


Ql 
DB6 
OB2S 
DB7 
16 
54 
OB25 


;:, 
DB7 
OB24 
GND 
17 
53 
DB24 


C. 
GNO 
GND 
GND 
18 
52 
GND 


l> 


OB8 
DB23 
DB8 
19 
51 
GNO 


089 
DB22 
DB9 
20 
50 
DB23 
en 
0810 
DB21 
NC 
2' 
49 
DB22 


(") 
0811 
DB20 
DB10 
22 
48 
NC 


~' 
OB12 
OB19 
OBll 
23 
47 
OB21 


0 
OB13 
OB18 
0812 
24 
46 
OB20 


c: 
DB14 
DB17 
0813 
25 
45 
0819 


;::;.' 
OB15 
OB16 
OB14 
26 
44 
0818 
0 
CB6 
CBO 
272829 
30 31323234 
35 36 37383940414243 


CB5 
CB1 
UUU~UW~¢lroMN"""OW~UU 
CB4 
CB2 
ZZZmZ~~B~~~~~ooooZZ 


OECB 
CB3 
o 
0 
00 


NC- No internal connection 


TABLE 
1. 
WRITE CONTROL 
FUNCTION 


MEMORY 
EOAC 
CONTROL 
DB CONTROL 
DB OUTPUT 
LATCH 
CB 


OEBn OR 
ERROR FLAGS 


SO 
DATA 
I/O 
rALS632A 
•• ALS633} 
CHECK I/O 
CONTROL 
ERR 
MERR 
CYCLE 
FUNCTION 
S1 
OEOB 
LEOBO 
OECB 


Generate 
Output 
Write 
L 
L 
Input 
H 
X 
L 
H 
H 
check word 
check bits t 


memory write cycle details 


During a memory write cycle. the check bits ICBO thru CB6) are generated internally in the EDAC by seven 
16-input 
parity generators 
using the 32-bit data word as defined in Table 2. These seven check bits are 
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory 
read cycle for error detection 
and correction. 


TEXAS ." 
INSTRUMENTS 


SN54ALS632A, 
SN54ALS633 
THRU SN54ALS635 


SN74ALS632A, 
SN74ALS633 
THRU SN74ALS635 


32-81T PARALLEL ERROR DETECTION AND CORRECTION 
CIRCUITS 


CHECK WORD 
32-BIT 
DATA 
WORD 


BIT 
31 
30 
29 
2B 27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 


CBO 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB1 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB3 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB4 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
~ 


CB5 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CBB 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be 
able to determine whether the data from memory is acceptable to use as presented to the bus, the error 
flags must be tested to determine 
if they are at the high level. 


The first case in Table 3 represents the normal, no-error conditions. 
The EDAC presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable 
error, and the EDAC should be sent through the correction 
cycle. The last three cases 
of double-bit 
errors will cause the EDAC to signal lows on both ERR and MERR, which 
is the interrupt 
indication 
for the CPU. 


TOTAL 
NUMBER 
OF ERRORS 
ERROR FLAGS 


32-BIT 
DATA 
WORD 
ERR 
MERR 
DATA 
CORRECTION 
7-BIT 
CHECK WORD 


0 
0 
H 
H 
Not applicable 


1 
0 
L 
H 
Correction 


0 
1 
L 
H 
Correction 


1 
, 
L 
L 
Interrupt 


2 
0 
L 
L 
Interrupt 


0 
2 
L 
L 
Interrupt 


Error detection is accomplished as the 7-bi~ check word and the 32-bit data word from memory are applied 
to internal parity generators/checkers. 
If the parity of all seven groupings of data and check bits are correct, 


it is assumed that no error has occurred and both error flags will be high. 


If the parity of one or more of the check groups is incorrect, 
an error has occurred and the proper error 


flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three 
or five bits of the 7-bit check word. Any single error in the 7-bit check word changes the state of only 
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will 
remain high. 


Any two-bit 
error will change the state of an even number of check bits. The two-bit 
error is not correctable 


since the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit 
error 


is detected. 


Three or more simultaneous 
bit errors can cause the EDAC to believe that no error, a correctable 
error, 


or an uncorrectable 
error has occurred and will produce erroneous results in all three cases. It should be 


noted that the gross-error conditions 
of all lows and all highs will be detected. 


TEXAS ." 
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II 
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32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


~ONTROL 
DB CONTROL 
DB OUTPUT 
LATCH 
CB 


MEMORY 
EDAC 


OEBn OR 
ERROR FLAGS 


DATA 
110 
(' ALS632A 
•• ALS6331 
CHECK 1/0 
CONTROL 
CYCLE 
FUNCTION 
S1 
SO 
OEDB 
LEDBO 
OECB 
ERR 
MERR 


Read 
Read & flag 
H 
L 
Input 
H 
X 
Input 
H 
Enabled! 


Latch input 
Latched 
Latched 


Read 
data & check 
H 
H 
input 
H 
L 
input 
H 
Enabled! 


bits 
data 
check word 


Output 
Output 
Output 


Read 
corrected 
data 
H 
H 
corrected 
L 
X 
syndrome 
L 
Enabled! 


& syndrome bit 
data word 
bitst: 


As the corrected 
word is made available on the data I/O port IDBO thru DB311. the check word I/O port 
ICBO thru CB6) presents a 7-bit syndrome 
error code_ This syndrome 
error code can be used to locate 
the bad memory chip. See Table 5 for syndrome 
decoding. 


TEXAS 
." 
INSTRUMENlS 
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SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 


L 
L 
L 
L 
L 
L 
L 
une 


L 
L 
L 
L 
L 
L 
H 
2-bi! 


L 
L 
L 
L 
L 
H 
L 
2·bit 


L 
L 
L 
L 
L 
H 
H 
une 


L 
L 
L 
L 
H 
L 
L 
2-bit 


L 
L 
L 
L 
H 
L 
H 
une 


L 
L 
L 
L 
H 
H 
L 
une 


L 
L 
L 
L 
H 
H 
H 
2-bi! 


L 
L 
L 
H 
L 
L 
L 
2-bi! 


L 
L 
L 
H 
L 
L 
H 
une 


L 
L 
L 
H 
L 
H 
L 
DB31 


L 
L 
L 
H 
L 
H 
H 
2-bi! 


L 
L 
L 
H 
H 
L 
L 
une 


L 
L 
L 
H 
H 
L 
H 
2-bit 


L 
L 
L 
H 
H 
H 
L 
2-bi! 


L 
L 
L 
H 
H 
H 
H 
DB30 


L 
L 
H 
L 
L 
L 
L 
2-bi! 


L 
L 
H 
L 
L 
L 
H 
une 


L 
L 
H 
L 
L 
H 
L 
DB29 


L 
L 
H 
L 
L 
H 
H 
2-bi! 
L 
L 
H 
L 
H 
L 
L 
DB28 


L 
L 
H 
L_ H 
L 
H 
2-bi! 


L 
L 
H 
L 
H 
H 
L 
2·bit 


L 
L 
H 
L 
H 
H 
H 
DB27 


L 
L 
H 
H 
L 
L 
L 
DB26 


L 
L 
H 
H 
L 
L 
H 
2-bi! 
L 
L 
H 
H 
L 
H 
L 
2-bi! 


L 
L 
H 
H 
L 
H 
H 
DB25 


L 
L 
H 
H 
H 
L 
L 
2·bit 


L 
L 
H 
H 
H 
L 
H 
DB24 


L 
L 
H 
H 
H 
H 
L 
une 


L 
L 
H 
H 
H 
H 
H 
2-bi! 


CB x= error in check bit X 
DB Y= 
error in data 
bit Y 
2-bit = double-bit 
error 


unc 
= uncorrectable 
multi bit error 


SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 


L 
H 
L 
L 
L 
L 
L 
2-bi! 


L 
H 
L 
L 
L 
L 
H 
une 


L 
H 
L 
L 
L 
H 
L 
DB7 


L 
H 
L 
L 
L 
H 
H 
2-bit 


L 
H 
L 
L 
H 
L 
L 
DB6 


L 
H 
L 
L 
H 
L 
H 
2-bi! 


L 
H 
L 
L 
H 
H 
L 
2-bi! 


L 
H 
L 
L 
H 
H 
H 
DB5 
L 
H 
L 
H 
L 
L 
L 
DB4 


L 
H 
L 
H 
L 
L 
H 
2-bit 


L 
H 
L 
H 
L 
H 
L 
2-bi! 


L 
H 
L 
H 
L 
H 
H 
DB3 


L 
H 
L 
H 
H 
L 
L 
2-bi! 


L 
H 
L 
H 
H 
L 
H 
DB2 
L 
H 
L 
H 
H 
H 
L 
une 


L 
H 
L 
H 
H 
H 
H 
2-bi! 


L 
H 
H 
L 
L 
L 
L 
DBO 


L 
H 
H 
L 
L 
L 
H 
2-bi! 


L 
H 
H 
L 
L 
H 
L 
2-bit 


L 
H 
H 
L 
L 
H 
H 
une 


L 
H 
H 
L 
H 
L 
L 
2-bit 


L 
H 
H 
L 
H 
L 
H 
DBl 
L 
H 
H 
L 
H 
H 
L 
une 


L 
H 
H 
L 
H 
H 
H 
2-bit 


L 
H 
H 
H 
L 
L 
L 
2-bi! 


L 
H 
H 
H 
L 
L 
H 
une 


L 
H 
H 
H 
L 
H 
L 
une 


L 
H 
H 
H 
L 
H 
H 
2-bi! 


L 
H 
H 
H 
H 
L 
L 
une 


L 
H 
H 
H 
H 
L 
H 
2-bi! 


L 
H 
H 
H 
H 
H 
L 
2-bi! 


L 
H 
H 
H 
H 
H 
H 
CB6 


SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 


H 
L 
L 
L 
L 
L 
L 
2-bi! 


H 
L 
L 
L 
L 
L 
H 
une 
H 
L 
L 
L 
L 
H 
L 
une 


H 
L 
L 
L 
L 
H 
H 
2-bi! 
H 
L 
L 
L 
H 
L 
L 
une 


H 
L 
L 
L 
H 
L 
H 
2-bit 


H 
L 
L 
L 
H 
H 
L 
2-bi! 


H 
L 
L 
L 
H 
H 
H 
une 


H 
L 
L 
H 
L 
L 
L 
une 


H 
L 
L 
H 
L 
L 
H 
2-bit 


H 
L 
L 
H 
L 
H 
L 
2-bi! 


H 
L 
L 
H 
L 
H 
H 
DB15 
H 
L 
L 
H 
H 
L 
L 
2-bi! 
H 
L 
L 
H 
H 
L 
H 
une 


H 
L 
L 
H 
H 
H 
L 
DB14 


H 
L 
L 
H 
H 
H 
H 
2-bi! 


H 
L 
H 
L 
L 
L 
L 
une 


H 
L 
H 
L 
L 
L 
H 
2-bi! 


H 
L 
H 
L 
L 
H 
L 
2-bi! 
H 
L 
H 
L 
L 
H 
H 
DB13 


H 
L 
H 
L 
H 
L 
L 
2-bit 


H 
L 
H 
L 
H 
L 
H 
DB12 


H 
L 
H 
L 
H 
H 
L 
DBll 
H 
L 
H 
L 
H 
H 
H 
2-bit 
H 
L 
H 
H 
L 
L 
L 
2-bi! 
H 
L 
H 
H 
L 
L 
H 
DB10 
H 
L 
H 
H 
L 
H 
L 
DB9 
H 
L 
H 
H 
L 
H 
H 
2-bi! 


H 
L 
H 
H 
H 
L 
L 
DB8 
H 
L 
H 
H 
H 
L 
H 
2-bit 


H 
L 
H 
H 
H 
H 
L 
2-bi! 


H 
L 
H 
H 
H 
H 
H 
CB5 


SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 
H 
H 
L 
L 
L 
L 
L 
une 


H 
H 
L 
L 
L 
L 
H 
2-bi! 


H 
H 
L 
L 
L 
H 
L 
2-bi! 


H 
H 
L 
L 
L 
H 
H 
DB23 


H 
H 
L 
L 
H 
L 
L 
2-bi! 


H 
H 
L 
L 
H 
L 
H 
DB22 


H 
H 
L 
L 
H 
H 
L 
DB21 


H 
H 
L 
L 
H 
H 
H 
2-bi! 


H 
H 
L 
H 
L 
L 
L 
2-bi! 


H 
H 
L 
H 
L 
L 
H 
DB20 


H 
H 
L 
H 
L 
H 
L 
DB19 


H 
H 
L 
H 
L 
H 
H 
2-bi! 


H 
H 
L 
H 
H 
L 
L 
DB1B 


H 
H 
L 
H 
H 
L 
H 
2-bit 


H 
H 
L 
H 
H 
H 
L 
2-bi! 


H 
H 
L 
H 
H 
H 
H 
CB4 


H 
H 
H 
L 
L 
L 
L 
2-bi! 


H 
H 
H 
L 
L 
L 
H 
DB16 


H 
H 
H 
L 
L 
H 
L 
une 


H 
H 
H 
L 
L 
H 
H 
2-bit 


H 
H 
H 
L 
H 
L 
L 
DB17 


H 
H 
H 
L 
H 
L 
H 
2-bi! 


H 
H 
H 
L 
H 
H 
L 
2-bi! 


H 
H 
H 
L 
H 
H 
H 
CB3 


H 
H 
H 
H 
L 
L 
L 
une 


H 
H 
H 
H 
L 
L 
H 
2-bi! 


H 
H 
H 
H 
L 
H 
L 
2-bit 


H 
H 
H 
H 
L 
H 
H 
CB2 


H 
H 
H 
H 
H 
L 
L 
2-bi! 


H 
H 
H 
H 
H 
L 
H 
CBl 


H 
H 
H 
H 
H 
H 
L 
CBO 


H 
H 
H 
H 
H 
H 
H 
none 


read-modify-write (byte control~ operations 


The' ALS632A 
and' ALS633 
devices are capable of byte-write 
operations. 
The 39-bit word from memory 


must first be latched into the DB and CB input latches. This is easily accomplished 
by switching 
from the 


read and flag mode (51 = H, SO = L) to the latch input mode (51 = H, SO = HI. The EDAC will then 
make any corrections, 
if necessary, 
to the data word and place it at the input of the output 
data latch. 


This data word must then be latched into the output 
data latch by taking 
LEDBO from a low to a high. 


Byte control 
can now be employed 
on the data word through 
the OEBO through 
OEB3 controls. 
OEBO 
controls 
DBO-DB7 (byte a), OEB1 controls 
DBB-DB15 (byte 1), OEB2 controls 
DB16-DB23 
(byte 2), and 


OEB3 controls DB24-DB31 
(byte 3). Placing a high on the byte control will disable the output and the user 
can modify the byte. If a low is placed on the byte control, 
then the original byte is allowed to pass onto 
the data bus unchanged. 
If the original data word is altered through byte control, 
a new check word must 


be generated before it is written 
back into memory. This is easily accomplished 
by taking controlS 
1 and 


SO low. 
Table 6 lists the read-modify-write 
functions. 
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INSTRUMENTS 
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THRU SN54ALS635 
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SN74ALS633 
THRU SN74ALS635 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


DB OUTPUT 
MEMORY 
CONTROL 
OEBn! 


CB 
ERROR FLAG 
EOAC FUNCTION 
BYTEn! 
LATCH 
CHECK 110 
ERR 
MERR 
CYCLE 
51 
SO 
LEOBO 
CONTROL 


Read 
Read 8< Flag 
H 
L 
Input 
H 
X 
Input 
H 
Enabled 


Latched 
Latched 


Read 
Latch input data 


H 
H 
Input 
H 
L 
input 
H 
Enabled 
& check bits 
data 
check word 


Latched 
Hi-Z 
H 
Latch corrected 
------- 


Read 
data 
word 
into 
H 
H 


output 
H 
H 
Output 
Enabled 
data 
Syndrome 
L 


output latch 
word 
bits 


Input 


Modify 
appropriate 
modified 
H 


Modify 
byte 
or 
bytes 
& 
BYTEO 
Output 
L 
L 
------ 
H 
L 
H 
H 


Iwrite 
generate 
new 
Output 
check word 


check word 
unchanged 
L 


BYTEO 


diagnostic operations 


The' ALS632A 
and' ALS633 
thru 'ALS635 
are capable of diagnostics 
that allow the user to determine 
whether 
the EDAC or the memory is failing. The diagnostic 
function 
tables will help the user to see the 


possibilities 
for diagnostic 
control. 


In the diagnostic 
mode (S1 = L, SO = Hl. the checkword 
is latched into the input latch while the data 
input 
latch 
remains transparent. 
This lets the user apply various 
data words 
against 
a fixed 
known 


checkword. 
If the user applies a diagnostic data word with an error in any bit location, the ERRflag should 
be low. If a diagnostic 
data word with two errors in any bit location is applied, the MERR flag should be 
low. After the checkword 
is latched into the input latch, it can be verified by taking CECB low. This outputs 


the latched checkword. 
With the' ALS632A 
and' ALS633, 
the diagnostic 
data word can be latched into 
the output 
data latch and verified. 
It should be noted that the' ALS634 
and' ALS635 
do not have this 
pass-through capability because they do not contain an output data latch. By changing from the diagnostic 
mode (S1 = L, SO = HI to the correction 
mode (S1 = H, SO = HI, the user can verify that the EDAC 


will correct the diagnostic 
data word. 
Also, the syndrome bits can be produced to verify that the EDAC 
pinpoints the error location. 
Table 7 (' ALS632A 
and' ALS633) 
and Table 8 (' ALS634 
and' ALS635) 
list 
the diagnostic 
functions. 
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DB BYTE 
DB OUTPUT 
CB 
CONTROL 
ERROR FLAGS 


EDAC FUNCTION 
DATA 
1/0 
CONTROL 
lATCH 
CHECK 1/0 
CONTROL 
ERR 
MERR 
Sl 
SO 
OEBn 
lEDBO 
OECB 


Read & flag 
H 
l 


Input correct 
H 
X 
Input correct 
H 
H 
H 
data 
word 
check bits 


Latch input check 
Input 
Latched 
word while data 
l 
H 
diagnostic 
H 
l 
input 
H 
Enabled 
input latch remains 


data wordt 
check bits 
transparent 


Latch diagnostic 
Input 
Output 
latched 


l 
data 
word 
into 
l 
H 
diagnostic 
H 
H 
check bits 
Enabled 


data 
wordt 
------- ---- 
output 
latch 
Hi-Z 
H 


Latched 
Output 


Latch diagnostic 
input 
syndrome 
L 
data word into 
H 
H 
H 
H 
Enabled 
diagnostic 
bits 
input latch 
------- ----- 
data 
word 
Hi-Z 
H 


Output diagnostic 
Output 
Output 


syndrome 
L 
data 
word 
& 
H 
H 
diagnostic 
L 
H 
Enabled 


bits 
syndrome 
bits 
data 
word 
------- ---- 
Hi-Z 
H 


Output 
corrected 
Output 
Output 


diagnostic 
data 
corrected 
syndrome 
L 


H 
H 
L 
L 
Enabled 
word 
& output 
diagnostic 
bits 
------- ---- 
syndrome 
bits 
data word 
Hi-Z 
H 


CONTROL 
DB CONTROL 
CB CONTROL 
ERROR FlAGS 
EDAC FUNCTION 
DATA 
1/0 
OEDB 
CHECK 1/0 
OECB 
ERR 
MERR 
Sl 
SO 


Read & flag 
H 
L 
Input correct 
H 
Input correct 
H 
H 
H 
data word 
check bits 


Latch input check 
Input 
bits while data 
Latched input 


L 
H 
diagnostic 
H 
H 
Enabled 
input latch remains 
data wordt 
check bits 


transparent 


Output input 


Input 


Output input 


L 
H 
diagnostic 
L 
L 
Enabled 
check bits 


data wordt 
check bits 


Latch diagnostic 
Latched input 
Output 
L 
data into 
H 
H 
diagnostic 
H 
~y~~o~!~i.!!_ 
Enabled 
------ 
input latch 
data word 
Hi-Z 
H 


Output corrected 
Output corrected 
Output 
L 
diagnostic 
H 
H 
diagnostic 
L 
syndrome bits 
Enabled 


data word 
data word 
Hi~----- 
---H--- 
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32·BIT PARALLEL ERROR DETECTION AND 
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•ALS632A. 'ALS633 logic diagram (positive logic) 


DECODER 


B 


X/Y 
I 
SYNDROME 
0 
L, 
GE~OR 
0 
I 
=1 


-1 
3 
7 
I 
;;'1 I-+- 
~ 
1 
~ 
-2 
3 
CHECK-BIT 
~ 
2 
- 
GENERATOR 
~ 
----- 


L~S 
----- 
----- 
'- 
C1 
BO- 
7 
7 
----- 
B6 
10- 
MUX 
[7 


BTS 
k: 
GO 
1~ 
32 
7 
~ 
'-- 
G1 
Y--* 
~ 
7 
o 
T 
ERROR 


CB 
EN 
DETECTOR 
- 
LATCHES 
- 
C1 


DB7 
S 
10 
- EN 
ERROR 
:>--ERR 


B15 
S 
~ 
MUL TI- 
10 
7 
:>-- MERR 
S 
ERROR 
B23 
10 


B31 
S 
10 


S 
S 
S 
S 
BUFFERS 
32 


BO 
EN<I 
BIT-IN- 


S 
ERROR 
ERROR 
-* 
CORRECTOR 
DECODER 


B1 
LATCHES 
=1 
EN 
- 
~ 
>-- L.+- 
l 


32 
32 
B2 
~ 


10 
32 


C1 
[32 


B3 
X-OR! 
~ 


BO 


DBO- 


DBS-D 
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'ALS634, 
'ALS635 logic diagram (positive logic) 


DECODER 


XIV 
0 


o 
3 


1 


LATCHES 
II 


7 
en•.. 
'S 


MUX 
[7 
U 


X·OR) 
.: 


BUFFERS 
GO 
32 
(J 


G1 
C/) 


7 
7 
« 
0 
ERROR 
"0 
DETECTOR 
C 
(See Table 
3) 
ca 


LATCHES 
C/) 


ERR 
...• 


Cl 
EN 
ERROR 
« 
32 
32 
32 
7 
MULTI· 
MERR 
1D 
ERROR 


32 


32 
BIT·IN· 


ERROR 
ERROR 


BUFFERS 
CORRECTOR 
DECODER 


=1 
EN 


* 


32 


EN 
(32 


X·OR! 
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Supply voltage, Vcc (see Note 1) 
Input voltage: 
CB and DB 
All others. 


Operating free-air temperature 
range: 


SN74ALS632A, 
SN74ALS633 
thru SN74ALS635 
Operating case temperature 
range: 
SN54ALS632A, 
SN54ALS633 
thru SN54ALS635 
. 


Storage temperature 
range 


7V 
5.5 
V 
7V 


-55°C 
to 125°C 
-65°C 
to 150°C 


SN54ALS632A 
SN74ALS632A 


SN54ALS633 
SN74ALS633 


THRU 
THRU 
UNIT 


SN54ALS635 
SN74ALS635 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input ..•.oltage 
0.6 
0.8 
V 


IOH 


ERR or MERR 
-0.4 
-0.4 
High-level output current 
08 or e81 
mA 
'AL5632A. 
'AL5634 
-1 
-2.6 


ERR 
or MERR 
4 
8 
IOL 
Low-level 
output 
current 
mA 


DB 
or CB 
12 
24 


Iw 
Pulse duration 
LE080 
low 
45 
25 
ns 


III 
Data and check word before SOt 


15 
10 
151 =HI 


121 SO high before LEDBO! IS 1 = HI! 
45 
45 


(3) 
LEDBO 
high 
before 
the 
earlier 
of 
0 
0 
501 or 511 I 


Setup 
time 


(4) LEDBO high before 511 ISO = HI 
0 
0 


'su 
151 Diagnostic 
data 
word 
before 
S, t 
ns 


2B 
10 
150=HI 


161 Diagnostic 
check 
word 
before 
the 
15 
10 
later of S,! 
or SOt 


(l) 
Diagnostic 
data 
word 
before 
35 
20 
LEDBOI 151 =L and 50=HII 


(8) Read-mode. SO low and S 1 high 
35 
30 


(91 Data and check word after SOT 


20 
15 
151 =HI 


1101 Data 
word 
after 
51 
T 
(SO - 
H) 
20 
15 


th 
Hold 
time 
ns 
1111 Check 
word 
after 
the 
later 
of 


511 or 501 
20 
15 


(12) 
Diagnostic 
data 
word 
after 
0 
0 
LEDBOr 151 =L. 50=HI' 


tcorr 
Correction 
time 
(see 
Figure 
1) 
65 
5B 
ns 


Te 
Operating 
case 
temperature 
- 55 
125 
°e 


TA 
Operating 
free-air 
temperature 
0 
70 
°e 


tThese 
times 
ensure 
that 
corrected 
data 
is saved 
in the 
output 
data 
latch. 


iThese 
times 
ensure 
that 
the 
diagnostic 
data 
word 
is saved 
in the 
output 
data 
latch. 
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SN54ALS634, 
SN74ALS632A, 
SN74ALS634 
32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH 3-STATE OUTPUTS 


•ALS632A 
•• ALS634 
electrical characteristics over recommended operating temperature range (unless 


otherwise noted) 


SN54AlS632A 
SN74AlS632A 


PARAMETER 
TEST CONDITIONS 
SN54AlS634 
SN74AlS634 
UNIT 


MIN 
TYP' 
MAX 
MIN 
TYP' 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


All outputs 
VCC = 4.5 V to 5.5 V, 
10H ~ 
-0.4 
mA 
VCC 
- 2 
VCC -2 


VOH 
VCC - 
4.5 V, 
10H - 
-1 
mA 
2.4 
3.3 
V 


08 or C8 
2.4 
3.2 
VCC - 
4.5 V. 
10H - 
- 2.6 mA 


ERR or MERR 
VCC - 
4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VCC ~ 4.5 V. 
10L ~ 8 mA 
0.35 
0.5 
VOL 
V 


VCC ~ 4.5 V. 
10l 
~ 12 mA 
0.25 
0.4 
0.25 
0.4 
08 or C8 
10L - 
24 mA 
0.35 
0.5 
VCC ~ 4.5 V. 


SO or 51 
VCC - 
5.5 V, 
VI = 7 V 
0.1 
0.1 
II 
mA 
All others 
VCC - 
5.5 V. 
VI - 
5.5 V 
0.1 
0.1 


SO or 51 
20 
20 
IIH 
All otherst: 
VCC ~ 5.5 V. 
VI ~ 2.7 V 
20 
20 
"A 


SO or 51 
-0.4 
-0.4 


IlL 
All otherst: 
VCC = 5.5 V. 
VI = 0.4 V 
mA 


-0.1 
-0.1 


101 
VCC - 
5.5 V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
112 
mA 


ICC 
Vcc 
- 
5.5 V, 
See Note 1 
150 
250 
150 
250 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 


t: For 110 ports. the parameters IIH and IlL include the off-state 
output current. 


§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. 10S' 
NOTE 1: Ice 
is measured with SO and 51 at 4.5 V and all CB and DB pins grounded. 


'ALS632A 
switching characteristics. 
VCC 
= 4.5 
V to 5.5 
V. 
CL 
for SN54ALS632A. 
TA 
- 
ooC 
to 70°C 
for SN74ALS632A 


FROM 
TO 
5N54AlS632A 
SN74AlS632A 
PARAMETER 
TEST CONDITIONS 
UNIT 
!INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


08 and C8 
ERR 
51 ~H, 50=L. 
RL=500 
IJ 
10 
50 
10 
40 
tpd 
ns 


08 
ERR 
5 1 ~ L. SO= H, RL= 500 IJ 
10 
43 
10 
40 


08 and C8 
MERR 
51 ~H. 50~L, 
RL=500 
IJ 
15 
67 
15 
55 
tpd 
ns 


08 
MERR 
51 =L, 50~H. 
RL~500 
IJ 
15 
67 
15 
55 


tpd 
501 and 511 
C8 
Rl-R2-500 
IJ 
10 
60 
10 
48 
ns 


tpLH 
501 and 511 
tAli 
RL ~ 500 IJ 
5 
30 
5 
25 
ns 


tpd 
08 
C8 
51 =L. 50-L. 
Rl-R2-500 
IJ 
10 
60 
10 
48 
ns 


tpd 
~l 
08 
51 ~X. 50=H. 
Rl ~R2~500 
IJ 
7 
35 
7 
30 
ns 


tpd 
511 
C8 
50-H, 
Rl-R2-500 
IJ 
10 
60 
10 
50 
ns 


ten 
0ITB1 
C8 
50=H, 
51 ~x. Rl ~R2~500 
IJ 
2 
40 
2 
25 
ns 


tdis 
OITBT 
C8 
50~H, 
51 =X, 
Rt ~R2~500 
IJ 
2 
40 
2 
25 
ns 


ten 
OE80 thru OE831 
08 
50~H, 
51 =X. 
RI =R2~500 
IJ 
2 
40 
2 
25 
ns 


tdis 
OE80 thru OEB3T 
DB 
50=H, 
51 ~X, 
Rl ~R2~ 
500 IJ 
2 
40 
2 
25 
ns 
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SN54ALS634, 
SN74ALS634 


32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH 3-STATE OUTPUTS 


'ALS634 
switching 
characteristics. 
VCC = 4.5 V to 5.5 V. CL 


for SN54ALS634, 
TA = OoC to 70°C 
for SN74ALS634 


FROM 
TO 
SN54ALS634 
SN74ALS634 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT! 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


ERR 
S1-H, 
50=L, 
RL-500 
{l 
10 
43 
10 
40 
'pd 
DB and CB 
ns 
51-L, 
50-H, 
RL-500 
{l 
10 
43 
10 
40 


DB and CB 
MERR 
51-H. 
50-L, 
RL-500 
{l 
15 
67 
15 
55 
'pd 
51 - L, SO- H, RL- 500 {l 
15 
67 
15 
55 
ns 


'pd 
501 and 511 
CB 
Rl ~R2~500 
{l 
10 
60 
10 
48 
ns 


'PLH 
501 and 511 
ERR 
RL = 5000 
5 
30 
5 
25 
ns 


'pd 
DB 
CB 
51-L. 
50-L, 
R, -R2-500 
{l 
'0 
60 
10 
48 
ns 


'pd 
511 
CB 
50-H, 
R' -R2-500 
0 
7 
35 
7 
30 
ns 


'en 
0ECB1 
CB 
51 ~X, 
50=H. 
Rl ~R2=500 
0 
2 
30 
2 
25 
ns 


tdis 
OECBr 
CB 
51 ~X, 
50~H, 
Rl ~R2~500 
0 
2 
30 
2 
25 
ns 


'en 
OEDBI 
DB 
51 ~X, 
50~H, 
Rl ~R2~500 
0 
2 
30 
2 
30 
ns 


tdis 
OEDBr 
DB 
51 ~X. 
50~H, 
Rl ~R2~500 
0 
2 
30 
2 
25 
ns 
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•ALS633 
electrical 
characteristics 
over 
recommended 
operating 
temperature 
range 
(unless 
otherwise 


noted) 


PARAMETER 
TEST CONDITIONS 
SN54ALS633 
SN74ALS633 


TYP' 
TYP' 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
18 mA 
-1.5 
-1.5 
V 


VOH 
ERR or MERR 
VCC = 4.5 V to 5.5 V, 
10H ~ 
-0.4 
mA 
VCC- 2 
VCC-2 
V 


10H 
DB or CB 
VCC - 
4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


ERR or MERR 
VCC - 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VCC - 
4.5 V, 
10L ~ 8 mA 
0.35 
0.5 


V 


08 
Or CB 
VCC 
4.5 V, 
10L 
12 mA 
0.25 
0.4 
0.25 
0.4 


VCC 
4.5 V, 
10L 
24 mA 
0.35 
0.5 


SO or SI 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
II 
All others 
mA 
VCC - 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


50 or 51 
20 
20 
IIH 
All others: 
VCC = 5.5 V, 
VI ~ 2.7 V 
"A 
20 
20 
50 or 51 
0.4 
-0.4 


IlL 
All others*" 


VCC ~ 5.5 V, 
VI = 0.4 V 
mA 


-0.1 
-0.1 


10§ 
ERR or MERR 
VCC ~ 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC - 
5.5 V, 
See 
Note 
1 
150 
250 
150 
250 
mA 


t All typical 
values 
are at Vec 
= 
5 V. TA 
= 
25°C. 
t For 1/0 ports. the parameters ItH and IlL include the off-state output current. 


§ The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current. 10S. 


NOTE 1: Ice 
is measured 
with SO and S1 at 4.5 V and all CB and DB pins grounded. 


'ALS633 
switching 
characteristics, 
VCC 
= 4.5 
V 
to 
5.5 
V, 
CL 
= 50 
pF, 
TC 
= - 55°C 
to 
125°C 


for 
SN54ALS633. 
TA 
= OoC 
to 
70°C 
for 
SN74ALS633 


FROM 
TO 
SN54ALS633 
SN74ALS633 
PARAMETER 
TEST CONDITIONS 
UNIT 
!INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


DB and CB 
ERR 
S1 =H. 
50=L. 
RL~500 
{J 
10 
43 
10 
40 
tpd 
ns 


DB 
ERR 
S1 = L, 50 = H, RL= 500 {J 
10 
43 
10 
40 


DB and CB 
MERR 
51 - H, SO- L, RL- 500 {J 
15 
67 
15 
55 
tpd 
ns 


51 - L, 50 - H. RL- 500 {J 
15 
67 
15 
55 


tpd 
501 and 511 
CB 
RL-680 
{J 
10 
75 
10 
60 
ns 


tpLH 
501 and 511 
ERR 
RL~500 
{J 
5 
30 
5 
25 
ns 


tpd 
DB 
CB 
5 1 ~ L, 50 ~ L, RL~ 680 {J 
10 
70 
10 
60 
ns 


tpd 
LEDBOI 
DB 
51 = X, 50 ~ H, RL~ 680 {J 
15 
70 
15 
50 
ns 


tpd 
511 
CB 
50-H,RL-680{J 
10 
60 
10 
45 
ns 


tpLH 
OECB' 
CB 
51 ~x, 
50=H, 
RL~680 
{J 
2 
35 
2 
30 
ns 


tpHL 
0ECB1 
CB 
51 =X, 
50=H, 
RL=6BO {J 
2 
35 
2 
30 
ns 


tpLH 
OEBO thru 0EB31 
DB 
51 =X, 
50=H, 
RL=6BO {J 
2 
35 
2 
30 
ns 


tpHL 
OEBO thru 0EB31 
DB 
51 ~X. 
50~H, 
RL=680 
{J 
2 
35 
2 
30 
ns 


PRODUCT PREVIEW documents contain information 
on products 
in the form.tive 
or design 
ph••• 
of 


development. 
Chlrlttlristic 
dltl 
Ind 
other 


specificltions 
Ire design gOlls. T.Xls Instruments 
rnerv81 
the right to chlnga or discontinue these 


products without notic•. 


TEXAS ." 
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II 


lEI 


SN54ALS635, 
SN74ALS635 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH OPEN·COLLECTOR OUTPUTS 


PRODUCT 
PREVIEW 


'ALS635 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 


SN54AlS635 
SN74AlS635 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
18 mA 
1.5 
1.5 
V 


VOH 
ERR or MERR 
VCC = 4.5 V to 5.5 V, 
10H ~ 
-0.4 
mA 
VCC-2 
VCC-2 
V 


10H 
DB or CB 
VCC 
= 4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


ERR or MERR 
VCC - 
4.5 V, 
10l 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 


Val 
VCC - 
4.5 V, 
10l 
- 
8 mA 
0.35 
0.5 


V 


VCC - 
4.5 V, 
10l 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 
DB or CB 
VCC - 
4.5 V, 
10l 
- 
24 mA 
0.35 
0.5 


SO or 51 
VCC - 
5.5 V, 
VI - 
7 V 


II 
mA 
All others 
VCC - 
5.5 V, 
VI - 
5.5 V 


SO or 51 
IIH 
VCC ~5.5 V, 
VI ~ 2.7 V 
~A 


All otherst 


SO or 51 
III 
VCC ~5.5 V, 
VI 
~ 0.4 V 
mA 


All othersi 


10§ 
ERR or MERR 
VCC = 5.5 V, 
Va 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICC 
VCC - 
5.5 V, 
See Note 1 
150 
150 
mA 


t All typical values are at Vec 
= 5 V, TA = 25°C. 
i For 110 ports. the parameters IIH and IlL include the off-state output current. 


§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


NOTE1: 
Ice is measured with 
SO and 51 at 4.5 V and all CB and DB pins grounded. 


'ALS635 
switching 
characteristics. 
VCC = 4.5 V to 5.5 V, CL = 50 pF, TC 


for SN54ALS635, 
TA = O°C to 70°C for SN74ALS635 


FROM 
TO 
SN54AlS635 
SN74AlS635 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
(INPUT) 
{OUTPUT} 
MIN 
MAX 
MIN 
MAX 


DB and CB 
ERR 
51 ~H, 50~l, 
Rl~500 
{l 
26 
26 


tpd 
ns 


DB 
ERR 
5 1 ~ l, 
SO~ H, Rl ~ 500 {l 
26 
26 


MERR 
51-H, 
50-l, 
Rl-500 
{l 
40 
40 


tpd 
DB and CB 
ns 
51 -l, 
SO- H, Rl - 500 {l 
40 
40 


tpd 
501 and 511 
CB 
Rl =680 
{l 
40 
40 
ns 


'plH 
501 and 511 
ERR 
Rl~500 
{l 
14 
14 
ns 


tpd 
DB 
CB 
5 1 ~ l, 
SO~ l, 
Rl = 680 {l 
40 
40 
ns 


tpd 
511 
DB 
50=H, 
Rl-680 
{l 
40 
40 
ns 


tPlH 
OECBl 
C8 
51 ~x, 
50~H, 
Rl~680 
{l 
24 
24 
ns 


'pHl 
0ECB1 
C8 
51 ~x, 
50~H, 
Rl~680 
{l 
24 
24 
ns 


tPlH 
QEi5ijl 
DB 
51 =X, 
50=H, 
Rl~680 
{l 
24 
24 
ns 


tpHl 
QEi5ij1 
DB 
51 ~X, 
50=H, 
Rl=680 
{l 
24 
24 
ns 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. 
Charlcteristic 
dati 
end 
other 


2-498 
specificetions 
are design goals. TeXIS Instruments 
rlServes 
the right to change or discontinue these 


products without notice. 
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SN54ALS633 
THRU SN54ALS635 
SN74ALS632A, 
SN74ALS633 
THRU SN74ALS635 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


~READ--_."~ 
CORRECT 
·I 


I, 
, 


~lh(81~ 
' 


50-i 
i 
1_' 
_ 


•, 
~lsulll---toM--lhI91~ 
: 
I 
I 


INPUT 
DATA 
WORD 
I 
'-1."~ 
I 
, 
: 
I~ 
------ 
~I 


~11U(11~lh(91~ 
,...-td"----" 


CBOTHRUCB6 -----t 
INPUTCHECI(WQRO 
~ 
OUTPUT 
SYNDROME 
CODE 
»»»»1 


: 
....- 
t.n--JIt 


: 
I~: 
~ 
.....---tpd--------"l 


Eiiii W'ffd,~\,."D~0WM--------V-.-"-D-ER-R-F-L-.G---------lW,.0~~l(,6m 


" 
'pel 
·1 


MEiiii @0i$AW,i'b?M"/~w/4 


~1hI81~ 
: 
i 
~READ--·-l·~------ 


Sl~ 
: 


I 


OBOTHRU081--{ 
tNPUTDAT~WORD 
~OUTPuTCORRecTEDDATA3»» 


, 


I 
---------·1··-----, 


I,, 


( 
INPUT 
MODIFIED 
BYTE 
0 
»»»- 


I 


~ 
_+_ 
~r_ 


~ 
_+_-------~r- 
r_ 


I 
0EB2 
I 
I 
I 
0EB3 
I 
I 
i 
l4-----'sul2l-----lll 
tt-lsu(31~ 


LEDBo ~~~~~~~~~~~~~~~~~~~~~~-~ 
£0.MWWWWW.Im 


10---- ,..----.I 


OEca 
_I 
----- 
r_ 
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32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


L 
rt-t"(51-+j~ 
_ 


•..... 
~:__ 
---'I 


\ 
~thl10l__ll( 
I 
I 
I 


INPUT 
DIAGNOSTIC 
DATA 
WORD 


I 
I 
I 


: 
: 
i 


t,ul7l~;.~~'MI.~.~i-tw141 
: 
: 
I 
I 
! 
: 
~lhl121-----to1 


I 
~'pd_ 
I 
I 


II 
I 
I 


~tpd": 
I 
I 
I 
I 


tt-t.,.161~1hI111~ 
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PRODUCT 
PREVIEW 


SN54AS632. 
SN54AS634 
SN74AS632, 
SN74AS634 


32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


• 
Detects and Corrects 
Single-Bit Errors 


• 
Detects and Flags Dual-Bit Errors 


• 
Built-In Diagnostic 
Capability 


• 
Fast Write and Read Cycle Processing 
Times 


• 
Byte-Write 
Capability 
... 
'AS632 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


The 'AS632 
and 'AS634 
devices 
are 32-bit 
parallel error detection 
and correction 
circuits 
(EDACs) in 52-pin ('AS632) or 48-pin (' AS634) 
600-mil 
packages. The EDACs use a modified 
Hamming code to generate a 7-bit check word 
from 
a 32-bit 
data word. 
This check word 
is 
stored 
along 
with 
the 
data 
word 
during 
the 


memory 
write 
cycle. 
During the memory 
read 


cycle, 
the 
39-bit 
words 
from 
memory 
are 


processed by the EDACs to determine 
if errors 
have occurred in memory. 


Single-bit 
errors 
in the 
32-bit 
data word 
are 
flagged and corrected. 


Single-bit 
errors in the 
7-bit 
check 
word 
are 


flagged, and the CPU sends the EDAC through 
the correction cycle even though the 32-bit data 
word 
is not in error. The correction 
cycle will 


simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to 
pinpoint the error-generating 
location. 


Dual-bit 
errors are flagged 
but not corrected. 
These errors may occur in any two 
bits of the 
39-bit data word from memory (two errors in the 
32-bit data word, two errors in the 7-bit check 
word, or one error in each word). The gross-error 
condition 
of all lows or all highs from memory 


will be detected. 
Otherwise, 
errors in three or 
more bits of the 39-bit 
word 
are beyond the 


capabilities 
of these devices to detect. 


LEDBO 


MERR 


ERR 


OBO 
OBI 


OB2 


OB3 


OB4 


OB5 


OEBo 


OBB 


DB7 
12 


GNO 
13 


088 
14 


DB9 
15 
DEBl 
16 
OBl0 
17 


DBll 
18 
0812 
19 
0813 
20 
0814 
21 


0815 
22 


CBB 
23 
CBS 
24 


CB4 
25 


OECB 
26 


52 
Vcc 


51 
51 


50 
so 


49 
OB31 


48 
OB3o 
47 
0829 


46 
OB2B 


45 
0827 
44 
0826 


43 
OEB3 


42 
OB25 


41 
0824 


40 
GND 


39 
OB23 


38 
OB22 


37 
OEB2 
36 
0821 


35 
OB2o 
34 
Del9 


33 
DB 18 


32 
DB 17 


31 
OB16 


30 
CBo 
29 
CBl 


28 
CB2 


27 
CB3 


NC 


OB3 


OB4 


OB5 


OEBO 


OBB 
OBl 
GNO 
GNO 


OBB 


OB9 


OEBI 


OBlo 


OB11 


OB12 


OB13 


OB14 


N..-oa:Ig;lguu 
;:;g~ 
uummmla:w~uu_ommmuu 
2Z000w~~»~~OOOZZ 


9 
8 
7 
6 
5 
4 
3 
2 
1 6867666564636261 


10 
60 
NC 


11 
59 
NC 


12 
58 
0828 


13 
57 
0827 


14 
56 
0626 


15 
55 
OEB3 


16 
54 
OB25 


17 
53 
OB24 


18 
52 
GND 


19 
51 
GNO 


20 
50 
OB23 


21 
49 
0822 


22 
48 
OEB2 


23 
47 
0821 
24 
46 
0820 


25 
45 
OB19 


26 
44 
0818 


272829 
30 31 323234 
35 36 37 38 3940414243 


PRODUCT PREVIEW documents 
cont.in 
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on products in the form.tive 
or design ph•• e of 
development. 
ClIIr.c:teriltic: 
d.t. 
.nd 
other 


Ipac:ific:.tions .re design gOiII. Tens 
Instruments 
reserva 
the right to c:h.nge or disc:ontinue these 


produc:tl without notic:e. 


TEXAS • 
INSTRUMENTS 


• 


SN54AS632, 
SN54AS634 
SN74AS632, 
SN74AS634 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Read-modify-write 
(byte-control) 
operations 
can be performed 
with 
the' 
AS632 
EDAC by using output 


latch enable, LEDBO, and the individual 
OEBO thru OEB3 byte control 
pins. 


Diagnostics 
are performed 
on the EDACs by controls 
and internal paths that allow the user to read the 
contents 
of the DB and CB input latches. These will determine 
if the failure occurred in memory or in the 


EDAC. 


•AS634 
..• 
JD PACKAGE 
•AS634 
... 
FN PACKAGE 
(TOP VIEWI 
(TOP VIEW) 


MERR 
Ia: 
- 
0 en 
48 
vcc 
N •....Oa: 
a: 
uw 
MC'1N 
uummmla:wuuu 
..... 
om~muu 


ERR 
47 
5' 
zzoaow~z»~~ooozz 
• 


DBO 
46 
SO 
9 
8 
7 
6 
5 
4 
3 
2 
1 6867666564636261 
DB' 
45 
DB3' 
NC 
10 
60 
NC 


DB2 
44 
DB30 
DB3 " 


59 
NC 


DB3 
43 
DB29 
DB4 
'2 
58 
DB2B 


:r:- 
DB4 
42 
DB28 
DBS 
13 
57 
DB27 


r- 
085 
41 
DB27 
OEDB 
14 
56 
DB26 


rn 
OEDB 
DB26 
DB6 
'5 
55 
NC 


DB6 
DB2S 
087 
16 
54 
DB2S 
III 
087 
0824 
GND 
17 
53 
DB24 
~C. 
GND 
GND 
GND 
18 
52 
GND 
DB8 
DB23 
088 
19 
51 
GND 
:r:- 
DB9 
0822 
DB9 
20 
50 
0823 
rn 
0810 
DB2' 
NC 
21 
49 
0822 


Q 


DB" 
DB20 
DB10 
22 
48 
NC 


DB,2 
DB,9 
DBll 
23 
47 
DB21 
~ 
0813 
DB'8 
08'2 
24 
46 
DB20 
0c: 
DB'4 
DB17 
DB,3 
25 
45 
DB19 


;:+ 
DB'S 
DB'6 
D814 
26 
44 
08'8 


VI 
CB6 
C80 
27 28 29 30 31 32 32 34 3S 36 37 38 394041 
42 43 
CBS 
CBl 
uuu~u~~·lmMN 
..... 
Ow~UU 
C84 
C82 
zzz 
..... 
zmmmummww 
.......... 
zz 
co 
uuuwUUUUCDCD 
OECS 
CB3 
a 
0 
00 


NC- No internal connection 


TABLE 
1. 
WRITE CONTROL 
FUNCTION 


DB CONTROL 
DB OUTPUT 
LATCH 
CB 
MEMORY 
EDAC 
CONTROL 
OEBn OR 
('AS6321 
ERROR FLAGS 
DATA 
110 
CHECK 1/0 
CONTROL 
ERR 
MERR 
CYCLE 
FUNCTION 
S1 
SO 
OEDB 
LEDBO 
OECB 


Generate 
Output 
Write 
L 
L 
Input 
H 
X 
L 
H 
H 
check word 
check bits t 


memory write cycle details 


During a memory write cycle, the check bits (CBOthru CB6) are generated internally in the EDAC by seven 
16-input 
parity generators 
using the 32-bit data word as defined in Table 2. These seven check bits are 
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory 
read cycle for error detection 
and correction. 


TEXAS '1!1 
INSTRUMENTS 


SN54AS632, 
SN54AS634 
SN74AS632, 
SN74AS634 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CHECK WORD 
32-BIT DATA WORD 


BIT 
31 30 
29 2B 27 
26 25 
24 23 
22 21 20191817 
16 15 
14 13 12 
11 10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 


CBO 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB1 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB3 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB4 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB5 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


CB6 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be 
able to determine 
whether 
the data from memory is acceptable 
to use as presented to the bus, the error 
flags must be tested 
to determine 
if they are at the high level. 


The first case in Table 3 represents the normal, 
no-error conditions. 
The EDAC presents 
highs on both 


flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable 
error, and the EDAC should be sent through 
the correction 
cycle. The last three cases 
of double-bit 
errors will cause the EDAC to signal lows on both ERR and MERR, which 
is the interrupt 
indication 
for the CPU. 


TOTAL NUMBER OF ERRORS 
ERROR flAGS 


ERR 
MERR 
OAT A CORRECTION 
32-BIT DATA WORD 
7-BIT CHECK WORD 


0 
0 
H 
H 
Not applicable 


1 
0 
l 
H 
Correction 
0 
1 
l 
H 
Correction 


1 
, 
l 
l 
Interrupt 


2 
0 
l 
l 
Interrupt 
0 
2 
l 
L 
Interrupt 


Error detection 
is accomplished 
as the 7-bit check word and the 32-bit data word from memory are applied 
to internal parity generators/checkers. 
If the parity of all seven groupings of data and check bits are correct, 
it is assumed that no error has occurred 
and both error flags will be high. 


If the parity of one or more of the check groups is incorrect, 
an error has occurred 
and the proper error 


flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three 
or five bits of the 7-bit check word. 
Any single error in the 7-bit check word changes the state of only 
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will 
remain high. 


Any two-bit 
error will change the state of an even number of check bits. The two-bit 
error is not correctable 
since the parity tree can only identify 
single-bit errors. Both error flags are set low when any two-bit 
error 
is detected. 


Three or more simultaneous 
bit errors can cause the EDAC to believe that no error, a correctable 
error, 
or an uncorrectable 
error has occurred and will produce erroneous results in all three cases. It should be 


noted that the gross-error 
conditions 
of all lows and all highs will be detected. 


TEXAS -II 
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SN74AS632, 
SN74AS634 


32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CONTROL 
DB CONTROL 
DB OUTPUT 
LATCH 
CB 


MEMORY 
EDAC 
ERROR FLAG5 


DATA 
I/O 
OEBn OR 
I'A5632) 
CHECK I/O 
CONTROL 


ERR 
MERR 
CYCLE 
FUNCTION 
51 
50 
OEDB 
LEDBO 
OECB 


Read 
Read & flag 
H 
L 
Input 
H 
X 
Input 
H 
Enabled t 


Latch input 
Latched 
Latched 


Read 
data & check 
H 
H 
input 
H 
L 
input 
H 
Enabledt 


bits 
data 
check word 


Output 
Output 
Output 


Read 
corrected 
data 
H 
H 
corrected 
L 
X 
syndrome 
L 
Enabled t 


& syndrome 
bit 
data 
word 
bitst 


As the corrected 
word 
is made available on the data I/O port (DBa thru DB31), the check word 
I/O port 


(CBO thru CB6) presents 
a 7-bit syndrome 
error code. This syndrome 
error code can be used to locate 


the bad memory 
chip. See Table 5 for syndrome 
decoding. 
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SN74AS634 
32-BIT 
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SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 


L 
L 
L 
L 
L 
L 
L 
une 


L 
L 
L 
L 
L 
L 
H 
2-bit 


L 
L 
L 
L 
L 
H 
L 
2-bit 


L 
L 
L 
L 
L 
H 
H 
une 


L 
L 
L 
L 
H 
L 
L 
2·bit 


L 
L 
L 
L 
H 
L 
H 
une 


L 
L 
L 
L 
H 
H 
L 
une 


L 
L 
L 
L 
H 
H 
H 
2-bit 
L 
L 
L 
H 
L 
L 
L 
2-bit 


L 
L 
L 
H 
L 
L 
H 
une 


L 
L 
L 
H 
L 
H 
L 
DB31 


L 
L 
L 
H 
L 
H 
H 
2-bit 


L 
L 
L 
H 
H 
L 
L 
une 


L 
L 
L 
H 
H 
L 
H 
2-bit 
L 
L 
L 
H 
H 
H 
L 
2-bit 


L 
L 
L 
H 
H 
H 
H 
DB30 


L 
L 
H 
L 
L 
L 
L 
2-bit 


L 
L 
H 
L 
L 
L 
H 
une 


L 
L 
H 
L 
L 
H 
L 
DB29 


L 
L 
H 
L 
L 
H 
H 
2-bit 
L 
L 
H 
L 
H 
L 
L 
DB2B 


L 
L 
H 
L 
H 
L 
H 
2-bit 


L 
L 
H 
L 
H 
H 
L 
2·bit 


L 
L 
H 
L 
H 
H 
H 
DB27 


L 
L 
H 
H 
L 
L 
L 
DB26 


L 
L 
H 
H 
L 
L 
H 
2-bit 


L 
L 
H 
H 
L 
H 
L 
2·bit 


L 
L 
H 
H 
L 
H 
H 
DB25 


L 
L 
H 
H 
H 
L 
L 
2-bit 


L 
L 
H 
H 
H 
L 
H 
DB24 


L 
L 
H 
H 
H 
H 
L 
une 


L 
L 
H 
H 
H 
H 
H 
2-bit 


SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 


L 
H 
L 
L 
L 
L 
L 
2-bit 


L 
H 
L 
L 
L 
L 
H 
une 


L 
H 
L 
L 
L 
H 
L 
DB7 


L 
H 
L 
L 
L 
H 
H 
2-bit 


L 
H 
L 
L 
H 
L 
L 
DB6 


L 
H 
L 
L 
H 
L 
H 
2-bit 


L 
H 
L 
L 
H 
H 
L 
2-bit 


L 
H 
L 
L 
H 
H 
H 
DB5 


L 
H 
L 
H 
L 
L 
L 
DB4 


L 
H 
L 
H 
L 
L 
H 
2-bit 


L 
H 
L 
H 
L 
H 
L 
2-bit 


L 
H 
L 
H 
L 
H 
H 
DB3 


L 
H 
L 
H 
H 
L 
L 
2-bit 


L 
H 
L 
H 
H 
L 
H 
DB2 


L 
H 
L 
H 
H 
H 
L 
une 


L 
H 
L 
H 
H 
H 
H 
2·bit 


L 
H 
H 
L 
L 
L 
L 
DBO 


L 
H 
H 
L 
L 
L 
H 
2-bit 


L 
H 
H 
L 
L 
H 
L 
2-bit 


L 
H 
H 
L 
L 
H 
H 
une 


L 
H 
H 
L 
H 
L 
L 
2·bit 


L 
H 
H 
L 
H 
L 
H 
DB1 
L 
H 
H 
L 
H 
H 
L 
une 


L 
H 
H 
L 
H 
H 
H 
2-bit 


L 
H 
H 
H 
L 
L 
L 
2-bit 


L 
H 
H 
H 
L 
L 
H 
une 


L 
H 
H 
H 
L 
H 
L 
une 


L 
H 
H 
H 
L 
H 
H 
2-bit 


L 
H 
H 
H 
H 
L 
L 
une 


L 
H 
H 
H 
H 
L 
H 
2-bit 


L 
H 
H 
H 
H 
H 
L 
2-bit 


L 
H 
H 
H 
H 
H 
H 
CB6 


SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 
H 
H 
L 
L 
L 
L 
L 
une 


H 
H 
L 
L 
L 
L 
H 
2-bit 


H 
H 
L 
L 
L 
H 
L 
2-bit 


H 
H 
L 
L 
L 
H 
H 
DB23 


H 
H 
L 
L 
H 
L 
L 
2-bit 


H 
H 
L 
L 
H 
L 
H 
DB22 


H 
H 
L 
L 
H 
H 
L 
DB21 


H 
H 
L 
L 
H 
H 
H 
2-bit 


H 
H 
L 
H 
L 
L 
L 
2-bit 


H 
H 
L 
H 
L 
L 
H 
DB20 


H 
H 
L 
H 
L 
H 
L 
DB19 


H 
H 
L 
H 
L 
H 
H 
2-bit 


H 
H 
L 
H 
H 
L 
L 
DB18 


H 
H 
L 
H 
H 
L 
H 
2-bit 


H 
H 
L 
H 
H 
H 
L 
2-bit 


H 
H 
L 
H 
H 
H 
H 
C84 


H 
H 
H 
L 
L 
L 
L 
2-bit 


H 
H 
H 
L 
L 
L 
H 
DB16 


H 
H 
H 
L 
L 
H 
L 
une 


H 
H 
H 
L 
L 
H 
H 
2-bit 


H 
H 
H 
L 
H 
L 
L 
0817 


H 
H 
H 
L 
H 
L 
H 
2-bit 


H 
H 
H 
L 
H 
H 
L 
2-bit 


H 
H 
H 
L 
H 
H 
H 
C83 


H 
H 
H 
H 
L 
L 
L 
une 


H 
H 
H 
H 
L 
L 
H 
2-bit 


H 
H 
H 
H 
L 
H 
L 
2-bit 


H 
H 
H 
H 
L 
H 
H 
CB2 


H 
H 
H 
H 
H 
L 
L 
2-bit 


H 
H 
H 
H 
H 
L 
H 
CB1 


H 
H 
H 
H 
H 
H 
L 
C80 


H 
H 
H 
H 
H 
H 
H 
none 


SYNDROME 
BITS 
ERROR 
6 
5 
4 
3 
2 
1 
0 


H 
L 
L 
L 
L 
L 
L 
2-bit 


H 
L 
L 
L 
L 
L 
H 
une 


H 
L 
L 
L 
L 
H 
L 
une 


H 
L 
L 
L 
L 
H 
H 
2-bit 


H 
L 
L 
L 
H 
L 
L 
une 


H 
L 
L 
L 
H 
L 
H 
2-bit 


H 
L 
L 
L 
H 
H 
L 
2-bit 


H 
L 
L 
L 
H 
H 
H 
une 


H 
L 
L 
H 
L 
L 
L 
une 


H 
L 
L 
H 
L 
L 
H 
2-bit 


H 
L 
L 
H 
L 
H 
L 
2-bit 


H 
L 
L 
H 
L 
H 
H 
DB15 


H 
L 
L 
H 
H 
L 
L 
2-bit 


H 
L 
L 
H 
H 
L 
H 
une 


H 
L 
L 
H 
H 
H 
L 
DB14 


H 
L 
L 
H 
H 
H 
H 
2·bit 
H 
L 
H 
L 
L 
L 
L 
une 
H 
L 
H 
L 
L 
L 
H 
2-bit 
H 
L 
H 
L 
L 
H 
L 
2·bit 


H 
L 
H 
L 
L 
H 
H 
0813 
H 
L 
H 
L 
H 
L 
L 
2·bit 
H 
L 
H 
L 
H 
L 
H 
DB12 
H 
L 
H 
L 
H 
H 
L 
DB11 
H 
L 
H 
L 
H 
H 
H 
2-bit 


H 
L 
H 
H 
L 
L 
L 
2-bit 


H 
L 
H 
H 
L 
L 
H 
DB10 
H 
L 
H 
H 
L 
H 
L 
DB9 
H 
L 
H 
H 
L 
H 
H 
2-bit 


H 
L 
H 
H 
H 
L 
L 
DB8 
H 
L 
H 
H 
H 
L 
H 
2-bit 
H 
L 
H 
H 
H 
H 
L 
2-bit 
H 
L 
H 
H 
H 
H 
H 
CB5 


CB X= 
error 
in check bit X 
DB y= error 
in data bit Y 
2-bit = double-bit error 
unc 
= uncorrectable 
muttibit error 


read-modify-write (byte control) operations 


The' AS632 
is capable of byte-write 
operations. 
The 39-bit 
word from memory must first be latched into 
the OB and CB input latches. This is easily accomplished 
by switching 
from the read and flag mode (51 = H, 


SO = L) to the latch input mode (51 = H, SO = H). The EOAC will then make any corrections, 
if necessary, 


to the data word and place it at the input of the output 
data latch. This data word must then be latched 
into the output 
data latch by taking 
LEOBO from 
a low to a high. 


Byte control 
can now be employed 
on the data word through 
the OEBO through 
OEB3 controls. 
OEBO 
controls 
OBO-OB7 (byte 0). OEB1 controls 
OB8-0B15 
(byte 1), OEB2 controls 
OB16-0B23 
(byte 21, and 


OEB3 controls 
OB24-0B31 
(byte 3). Placing a high on the byte control will disable the output and the user 
can modify 
the byte. If a low is placed on the byte control, 
then the original byte is allowed to pass onto 
the data bus unchanged. 
If the original data word is altered through 
byte control, 
a new check word must 
be generated 
before it is written 
back into memory. 
This is easily accomplished 
by taking controlS 
1 and 


SO low. 
Table 6 lists the read-modify-write 
functions. 
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OB OUTPUT 
CB 
ERROR FLAG 
MEMORY 
CONTROL 
OEBn! 
EOAC FUNCTION 
BYTEn! 
LATCH 
CHECK 110 
ERR 
MERR 
CYCLE 
51 
SO 
LEOBO 
CONTROL 


Read 
Read & Flag 
H 
L 
Input 
H 
X 
Input 
H 
Enabled 


Latched 
Latched 


Read 
Latch input data 
H 
H 
Input 
H 
L 
input 
H 
Enabled 
& check bits 
data 
check word 


Latched 
Hi-Z 
H 
Latch corrected 
------- 


H 
output 
H 
H 
Output 
Enabled 
Read 
data word into 
H 
data 
Syndrome 
L 
output latch 
word 
bits 


Input 


Modify 
appropriate 
modified 
H 


Modify 
byte or bytes & 
BYTEO 
Output 
H 
H 
L 
L 
------ 
H 
L 


Iwrite 
generate 
new 
Output 
check word 


check word 
unchanged 
L 


BYTEO 


diagnostic 
operations 


The' AS632 
and' AS634 
are capable of diagnos1ics that allow the user to determine 
whether 
the EDAC 
or the memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic 
control. 


In the diagnostic 
mode (S1 ~ L, SO ~ Hl, the check word is latched into the input latch while the data 
input 
latch 
remains transparent. 
This lets the user apply various 
data words 
against 
a fixed 
known 
checkword. 
If the user applies a diagnostic data word with an error in any bit location, the ERRflag should 
be low. If a diagnostic 
data word with two errors in any bit location is applied, the MERR flag should be 
low. After the checkword 
is latched into the input latch, it can be verified by taking OECB low. This outputs 
the latched checkword. 
With the' AS632, 
the diagnostic 
data word can be latched into the output data 
latch and verified. It should be noted that the' AS634 does not have this pass-through 
capability 
because 
they do not contain an output 
data latch. By changing from the diagnostic 
mode (S1 ~ L, SO ~ HI to 
the correction 
mode (S1 ~ H, SO ~ Hl, the user can verify that the EDAC will correct the diagnostic data 
word. Also, the syndrome bits can be produced to verify that the EDAC pinpoints the error location. Table 7 
('AS632) 
and Table 8 (' AS634) 
list the diagnostic 
functions. 
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32-BIT PARALLel 
ERROR DETECTION AND CORRECTION CIRCUITS 


DB BYTE 
DB OUTPUT 
CB 


CONTROL 
ERROR FLAGS 
EDAC 
FUNCTION 
DATA 
110 
CONTROL 
lATCH 
CHECK 110 
CONTROL 


ERR 
MERR 
S1 
SO 
OEB" 
lEDBO 
OECB 


Read & flag 
H 
l 
Input correct 
H 
X 


Input correct 
H 
H 
H 
data word 
check bits 


latch 
input check 
Input 
Latched 


word while data 
L 
H 
diagnostic 
H 
L 
input 
H 
Enabled 


Input latch remains 


data wordt 
check bits 
transparent 


Latch diagnostic 
Input 
Output latched 
L 


data word into 
L 
H 
diagnostic 
H 
H 
check bits 
Enabled 


data 
wordt 
------- ---- 
output latch 
Hi-Z 
H 


Latched 
Output 
Latch diagnostic 
input 
syndrome 
L 
data word into 
H 
H 
H 
H 
Enabled 


diagnostic 
bits 


input 
latch 
------- ----- 
data 
word 
Hi-Z 
H 


Output diagnostic 
Output 
Output 


syndrome 
l 
data 
word 
& 
H 
H 
diagnostic 
L 
H 
Enabled 


bits 
syndrome bits 
data word 
------- ---- 
Hi-Z 
H 


Output 
corrected 
Output 
Output 


diagnostic data 
corrected 
syndrome 
l 
H 
H 
L 
L 
Enabled 
word & output 
diagnostic 
bits 
------- ---- 


syndrome bits 
data word 
Hi-Z 
H 


CONTROL 
DB CONTROL 
CB CONTROL 
ERROR flAGS 
EDAC FUNCTION 
DATA 
110 
OEDB 
CHECK 110 
OECB 
ERR 
MERR 
S1 
SO 


Read & flag 
H 
L 


Input correct 
H 
Input correct 


H 
H 
H 
data word 
check bits 


latch 
input check 
Input 
bits while data 
latched 
input 
L 
H 
diagnostic 
H 
H 
Enabled 
input latch remains 


data wordt 
check bits 


transparent 


Output input 
Input 
Output Input 
L 
H 
diagnostic 
H 
L 
Enabled 
check bits 
data wordt 
check bits 


latch 
diagnostic 
Latched input 
Output 


l 
data into 
H 
H 
diagnostic 
H 
syndrome bits 
Enabled 
-------- ------ 
input latch 
data word 
Hi-Z 
H 


Output corrected 
Output corrected 
Output 
L 
diagnostic 
H 
H 
diagnostic 
L 
syndrome bits 
Enabled 


data word 
data word 
Hi~----- 
---H--- 
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•AS632 logic diagram (positive logic) 


DECODER 


X/Y 
I 
J 
SYNDROME 
0 


~ 


GE~OR 
0 
=1 


-1 
3 
7 
~ 
h 
1 
1...- 
h 
-2 
3 
CHECK-BIT 
h 
2 
- 
GENERATOR 
~ 
r-----.. 


L~S 
r-----.. 


C1 
r-----.. 


BO- 
7 
7 
r-----. 


B6 
1D- 
MUX 
[7 


r;rS 
0-<: 
GO 
1";""'" 
32 
7 
~ 
- 
G1 
4- 
7 
7 
0 
ERROR 


CB 
EN 
DETECTOR 
'--- 


LATCHES 
'--- 
C1 


B7 
8 
10 
L- 
EN 
ERROR ~ffi 


B15 
8 
1D 
~ 
7 
MULTI- P-- MEiiR 
8 
ERROR 
B23 
10 


B31 
8 
1D 


8 
8 
8 
8 
BUFFERS 
32 


<I 
BIT-IN- 
BO 
EN 
8 
ERROR 
ERROR 
- 
CORRECTOR 
DECODER 
B1 
LATCHES 
=1 
EN 
'-- 
h 
- 
-+- 
l 


32 
32 
B2 
~ 


10 
32 


8 
I 


C1 
[32 
B3 
X-OR! 


BO 


DBO-D 


DB8-D 
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•AS634 logic diagram (positive logic) 


DECODER 


X/Y 
0 


o 
3 


1 


2 
3 


2 


SYNDROME 
GENERATOR 


=1 


LATCHES 
• 
7 
III.~ 
;j 
MUX 
[7 
(.) 
X-OR) 
•.. 


BUFFERS 
GO 
7 
32 
C3 


G1 
en 


0 
ERROR 
« 
DETECTOR 
"0 
(SeeTable31 
c:ca 
LATCHES 
en 
EN 
ERR 
...J 
C1 
32 
« 


32 
32 
MULTI- 
10 
MERR 
ERROR 


32 


32 


BIT-IN- 


ERROR 
ERROR 


BUFFERS 
CORRECTOR 
DECODER 


<l 
=1 
EN 


32 


EN 
132 
X-OR) 
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32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


Supply 
voltage, Vcc (see Note 
11 
Input 
voltage: 
CB and DB 
All others. 
Operating 
free-air 
temperature 
range: 


SN74AS632, 
SN74AS634. 
Operating 
case temperature 
range: 
SN54AS632, 
SN54AS634 
Storage 
temperature 
range 
.. 


7V 
5.5 V 
7V 


-55°C 
to 125°C 
-65°C 
to 150°C 


SN54AS632 
SN74AS632 


SN54AS634 
SN74AS634 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input voltage 
2 
2 
v 


VIL 
Low-level 
input voltage 
0.8 
0.8 
v 


IOH 
High·level 
output current 
ERR or MERR 
-0.4 
-0.4 


DB or CB 


mA 


- I 
-2.6 


IOL 
Low-level 
output current 
ERR or MERR 
4 
8 


DB 
or 
CB 
mA 
12 
24 


Iw 
Pulse duration 
LEDBO low 
ns 


III 
Data and check word before SOl 


151 ~HI 


(2) SO high before LEDBOI 151 ~ HI t 


131 LEOBO high before the earlier of 


501 or 511 t 


'su 
Setup time 
141 LEDBO high before 511 ISO~ HI 


(5) 
Diagnostic 
data word before S 11 
ns 


ISO~HI 


161 Diagnostic check word before the 


later of S 11 or SOl 


171 Diagnostic data word before 


LEDBOI 151 =L and SO~Hlt 


181 Read-mode. 
SO low and S 1 high 


19I Data and check word after SOt 


151 =HI 


Hold time 
1101 Data word after 511 (SO =- H) 
Ih 
1111 Check word after the later of 


ns 


511 or 501 


(121 
Diagnostic 
data word after 


-LEDBOI 151 =L. SO=Hlt 


tcort 
Correction 
time (see Figure 1) 
ns 


TC 
Operating 
case temperature 
55 
125 
°c 


TA 
Operating 
free-air temperature 
0 
70 
°c 
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'AS632, 'AS634 electrical characteristics over recommended operating temperature range (unless 
otherwise noted) 


SN54AS632 
SN74AS632 


PARAMETER 
TEST CONDITIONS 
SN54AS634 
SN74AS634 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vcc 
- 
4.5 V, 
II - 
-18 
mA 
-1.5 
- 1.5 
V 


All 
outputs 
Vcc 
- 
4.5 V 10 5.5 V, 
IOH - 
0.4 mA 
Vcc -2 
Vcc-2 


VOH 
DB 0' C8 


Vcc 
- 
4.5 V, 
IOH ~ 
-1 
mA 
2.4 
3.3 
V 


Vcc 
- 
4.5 V, 
IOH - 
-2.6 
mA 
2.4 
3.2 


ERR or MERR 
VCC - 
4.5 V, 
IOH - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 


VCC - 
4.5 V. 
IOl 
- 
8 mA 
0.35 
0.5 


V 


DB or CB 
VCC - 
4.5 V. 
IOl 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


VCC = 4.5 V, 
IOl 
~ 24 mA 
0.35 
0.5 


SO 0' 51 
VCC ~ 5.5 V, 
VI ~ 7 V 
0.1 
0.1 
II 
All others 
VCC - 
5.5 V, 
mA 
VI - 
5.5 V 
0.1 
0.1 
DB 0' CBt 
20 
20 
IIH 
All others; 
VCC = 5.5 V, 
VI ~ 2.7 V 
~A 
20 
20 


SO 0' 51 
-0.4 
-0.4 
III 
VCC = 5.5 V. 
VI ~ 0.4 V 
mA 
All others: 
-0.1 
-0.1 


IO§ 
VCC ~ 5.5 V. 
Vo 
= 2.25 V 
-30 
- 112 
-30 
-112 
mA 


ICC 
Vcc 
- 
5.5 V. 
See Note 1 
150 
150 
mA 


'AS632 switching characteristics, VCC ~ 4.5 V to 5.5 V, CL 
50 pF, TC 


for SN54AS632, TA - 
O°C to 70°C for SN74AS632 


FROM 
TO 
SN54AS632 
SN74AS632 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
IINPUTI 
{OUTPUTI 
MIN 
MAX 
MIN 
MAX 


D8 and CB 
ERR 
51 =H, 50=l, 
Rl=500 
lJ 
17 
17 
Ipd 
ns 


DB 
ERR 
51 =l. 
50=H, 
Rl=500 
lJ 
17 
17 


DB and CB 
MERR 
51 ~H, 50~l, 
Rl~500 
lJ 
26 
26 
Ipd 
ns 


DB 
MERR 
51 ~l, 
50~H, 
Rl~500 
lJ 
26 
26 


Ipd 
501 and 51 I 
CB 
Rl-R2-500 
lJ 
26 
26 
ns 


IplH 
501 and 511 
ERR 
Rl 
~ 500 lJ 
9 
9 
ns 


Ipd 
DB 
CB 
51-l. 
50-l, 
Rl-R2-500 
lJ 
26 
26 
ns 


Ipd 
lEDBOI 
D8 
51 ~X, 
50~H, 
Rl ~R2~500 
lJ 
17 
17 
ns 


Ipd 
511 
CB 
SO 
H, Rl 
R2 
500 lJ 
26 
26 
ns 


len 
CfECBI 
CB 
50=H, 
51 =X. 
Rl =R2~500 
lJ 
12 
12 
ns 


tdis 
OECB! 
CB 
50~H, 
51 ~X. 
Rl ~R2=500 
lJ 
12 
12 
ns 


len 
0Eii0 
thru OEB31 
DB 
50~H. 
51 ~X. 
Rl ~R2~500 
lJ 
12 
12 
ns 


tdis 
0Eii0 
thru OEB3! 
DB 
50~H. 
51 ~X. 
Rl ~R2~ 
500 lJ 
12 
12 
ns 


t All typical values are at VCC = 5 V. TA = 25°C. 
t For 110 ports, the parameters IIH and III include the off·state 
output current. 


§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 
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'AS634 
switching characteristics, VCC - 
4.5 V to 5.5 V, CL 


for SN54AS634, 
TA = 0 PC to 70 PC for SN74AS634 


» 
r- 
en 


Ql 
::I 
t All typical values are at Vcc 
= 5 V, TA = 25 °c. 
~» 
en 
(")~. 
(")c 
;:;: 
en 


FROM 
TO 
SN54AS634 
SN74AS634 


PARAMETER 
TEST CONDITIONS 
TYP' 
TYP' 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


ERR 
51 ~H. SO~L. RL~ 500 II 
17 
17 


tpd 
DB and CB 
ns 
51 -L. 
SO-H, 
RL-500 
II 
17 
17 


DB and CB 
MERR 
51 -H. 
SO-L, 
RL-500 
II 
26 
26 
tpd 
51 -L, 
SO-H, 
RL~500 
II 
26 
26 
ns 


tpd 
SOJ and 51 I 
CB 
R1 =R2=500 
II 
23 
23 
ns 


tpLH 
501 and 511 
ERR 
RL ~ 500 II 
9 
9 
ns 


tpd 
DB 
CB 
51 - L. SO= L, R1 - R2 - 500 II 
23 
23 
ns 


tpd 
511 
CB 
SO-H. 
R1 -R2-500 
II 
23 
23 
ns 


ten 
QECBJ 
CB 
S1~X,SO~H.R'~R2~50011 
12 
12 
ns 


tdis 
QECBT 
CB 
S1~X,SO~H.R1~R2~50011 
12 
12 
ns 


ten 
<m5BI 
DB 
S1=X,SO=H.R1~R2~50011 
12 
12 
ns 


tdis 
<m5BT 
DB 
51 ~X, 
SO~H. 
R1 =R2=500 
II 
12 
12 
ns 
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~~ 


INSTRUMENlS 


SN54AS632, 
SN54AS634 
SN74AS632, 
SN74AS634 
32·BIT 
PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


l4--READ,--_.' 
•• 
_ 


I 
, 


""--lhlBI-----IIIf 


so-] 
I 
-----------'1 ,, 


i 


~ 
fcorrllCllOn------_.\ 


:tSU(11~thI91~ 
! 
,..-ld'l----., 


INPUT 
DATA 
WOAD 
OUTPUT 
CORRECTED 
DATA 
WOAD 
, 
___ 
t••• ----Jil 
, 


OEBOTHAU0Ei3 
I 
:1 
~ 
~I 


~tsulll____;lhl91~ 
rt-tel,,----., 


CBOTHRUC86 ---1 
INPUT 
CHECK 
WORD 
~ 
OUTPUTSYNDAOMECaOE 
»»»»' 


: 
!+-I.n--llt 


-'''''~ 


ERRW$dJ~VR"OWWM 
i4----lpd 
II 


MeR. 0"//$/4'~m.i,'00'400" 4=::::::::::::V:Rl:'O:M:E:R:R:':lR:G::::::::::::::X0%(':V\.uO%0:t 


l4-- Ihllll--" 


SO: 
i 
I 
I4--REAO-_Ilt·~-------, 
'" 


Sl~ 
: 
I 
, 
, 


080 THRUDB7---< 
INPUTOAT~WORD ~ 
OUTPUTCORRECTED 
DATA)H:f..,»7D)__ 
••••.•~1--'-N'-U-T-MO-O-'-"-EO-'-V-TE-O--»»»-~- 


______________ 
~r__ 
________________ 
r__ 
r__ 
I 
OEBJ 
II 
I 


~lsu(21__..... 
j4-lsul3l--lii 


LEOBO 
~~~~~-~~-~~~~-~~-~~~~-~~-~~-~ 
i0w$ffff&WW/4' 
m 


~,~ 


0iCB 
I~ 
~-_-_- 
__ -_~r-- 
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INSTRUMENlS 


• 


SN54AS632. 
SN54AS634 


SN74AS632. 
SN74AS634 


32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


~1 
••••15t~ 
_________ 
: 
I~------------------- 


l 
~lhI101~ 
, 
, 
, 


I 
I 
I 
! 


lsum 
!",,,,,,, 


I,,, 


Jt-tpd"; 
I 


,, 
I 
I,,,, 


tt-t..,161~thI11'~ 


I 
I 
: 
i 
_'4 
~1 
•.•(4) 
I, 
, 


I ; 
! 
}.t--+- ttt1121---.1 
10--'••-+1 
I 
, 


td ••....••.........I 


TEXAS ~ 
INSTRUMENTS 


SN54ALS638A, SN54ALS639A, SN54AS638, SN54AS639 
SN74ALS638A, SN74ALS639A, SN74AS638, SN74AS639 
OCTAL BUS TRANSCEIVERS 


• 
Bidirectional 
Bus Transceivers 
in High- 
Density 
20-Pin Packages 


• 
Choice of True or Inverting 
Logic 


• 
A Bus Outputs 
are e>pen-Collector; 
B Bus 
Outputs 
are 3-State 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


These octal 
bus transceivers 
are designed 
for asyn- 


chronous 
two-way 
communication 
between 
open- 


collector 
and 
3-5tate 
buses. 
The 
devices 
transmit 


data 
from 
the 
A 
bus 
(open-collector) 
to 
the 
8 bus 


(3-state) 
or from 
the 
8 bus to the 
A bus depending 


upon the level at the direction 
control 
(DIRI input. 
The 


enable 
input (C;) can be used to disable 
the device 
so 


the buses are isolated. 


DEVICE 
A OUTPUT 


.ALS638A, 
.AS638 
Open-Collector 


'AlS639A .. AS639 
Open-Collector 


B OUTPUT 
lOGIC 


3·State 
Inverting 
3-State 
True 


The -1 
versions 
of the SN74ALS' 
parts are identical 


to the 
standard 
versions 
except 
that 
recommended 


maximum 
of 
IOL 
is increased 
to 
48 
milliamperes. 


There 
are no -1 
versions 
of the SN54ALS' 
parts. 


The SN54' 
family 
is characterized 
for operation 
over 


the 
full 
military 
temperature 
range 
of 
- 55 °C 
to 


125°C. 
The SN74' 
family 
is characterized 
for opera- 


tion 
from 
ooC 
to 70°C. 


SN54ALS', 
SN54AS' 
... 
J PACKAGE 
SN74ALS', 
SN74AS' 
... 
OW OR N PACKAGE 


'TOP VIEW) 


DIR 
1 U20 
VCC 
A1 
2 
19 
G 


A2 
3 
18 
81 


A3 
4 
17 
82 


A4 
5 
16 
83 


AS 
6 
15 
84 


A6 
7 
14 
85 


A7 
8 
13 
86 


A8 
9 
12 
87 


GND 
10 
11 
88 


SN54ALS', 
SN54AS' 
... 
FK PACKAGE 


(TOP VIEW) 


a: u 
N 
U 
« « (5 
>Il? 


1 20 19 


A3 
18 
81 


A4 
5 
17 
82 


AS 
6 
15 
83 


A6 
15 
84 


A7 
,. 
85 


10 
11 12 13 


ro Oro 
r-- 
<!) 
« Zlll 
III III 


l? 


CONTROL 
OPERATION 


INPUTS 
'ALS638A 
'ALS639A 


G 
OIR 
'AS638 
·AS639 


L 
L 
8 data to A bus 
8 data to A bus 


L 
H 
A data to B bus 
A data to B bus 


H 
X 
Isolation 
Isolation 


PRODUCTION DATA documents 
contain information 


current 
as of publication 
date. 
Products 
conform 


to specifications 
per the terms of Texas Instruments 
standard 
warranty. 
Production 
processing 
does not 
necessarily 
include 
testing 
of all parameters. 


TEXAS "'!1 
INSTRUMENTS 


II 


SN54ALS638A. 
SN54ALS639A. 
SN54AS638. 
SN54AS639 
SN74ALS638A. 
SN74ALS639A. 
SN74AS638. 
SN74AS639 
OCTAL 
BUS TRANSCEIVERS 


logic symbols t 
logic diagrams (positive 
logic) 


'ALS638A, 'AS638 
'ALS638A, 'AS638 


G 


A' 
Bl 
DOR 


A2 
B2 


A' 
Bl 


A3 
B3 
B 


A. 
B' 


AS 
Bs 
~ 
A2 
B2 
r- 
A6 
B6 
en 
II) 
A7 
B7 
:;, 
TO SIX OTHER TRANSCEIVERS 
Q. 
AB 
B. 
~en 
(") 
'ALS639A, 'AS639 
'ALS639A, 'AS639 
::;' 
G 
0c:;:+ 
VI 
Al 
B' 
DIR 


A2 
B2 


Al 
Bl 
A3 
B3 


B' 


AS 
Bs 
A2 
B2 


A6 
B6 


A7 
B7 
TO SIX OTHER TRANSCEIVERS 


A. 
B. 


tThese 
symbols 
are In accordance 
with 
ANSI/IEEE 
Std 91-1984 
and lEe 
Publication 617-12. 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS638A. SN54ALS639A, SN74ALS638A. SN74ALS639A 


OCTAL BUS TRANSCEIVERS 


Supply voltage, Vee 
Input voltage: All inputs 
A bus 1/0 ports 
B bus 1/0 ports 
. 
Operating free-air temperature range:SN54ALS638A, 
SN54ALS639A 
SN74ALS638A, 
SN74ALS639A 
... 


............... 
7V 
......•...... 
7V 
..... 
7 V 


...... 
5.5V 


-55°C 
to 125°C 
ooe to 70°C 
. . - 65°C to , 50 °e 


SN54ALS638A 
SN74ALS638A 


SN54ALS639A 
SN74ALS639A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
A ports 
5.5 
5.5 
V 


10H 
High-level output current 
B ports 
-12 
-15 
mA 


10l 
12 
24 
Low-level output current 
A or B ports 
mA 


48t 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


SN54AlS638A 
SN74AlS638A 


PARAMETER 
TEST CONDITIONS 
SN54ALS639A 
SN74ALS639A 
UNIT 


MIN 
TYPl 
MAX 
MIN 
TYPl 
MAX 


VIK 
VCC = 4.5 V, 
II = -18 
mA 
-1.5 
-1.5 
V 


10H 
A ports 
VCC - 
4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


VCC - 
4.5 V to 5.5 V, 
10H ~ 
-0.4 
mA 
Vce-2 
Vee-2 


Vee 
- 
4.5 V, 
IOH--3mA 
2.4 
3.2 
2.4 
3.2 
VOH 
B ports 
VCC - 
4.5 V, 
10H - 
12 mA 
V 
2 


VCC 
4.5 V, 
10H - 
15 mA 
2 


Vec 
- 
4.5 V, 
10l 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


Val 
A or B ports 
Vce 
- 
4.5 V, 
10l 
~ 24 mA 
V 
(lOl 
= 48 mA for -1 
versions) 
0.35 
0.5 


II 
Control inputs 
Vce 
- 
5.5 V, 
VI ~ 7 V 
0.1 
0.1 


A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
mA 
0.1 
0.1 


IIH 
Control inputs 
Vee 
~ 5.5 V, 


20 
20 


A or B ports§ 
VI ~ 2.7 V 
70 
70 
~A 


III 
Control inputs 
Vce 
= 5.5 V, 
-0.1 
-0.1 


A or B ports§ 
VI = 0.4 V 
mA 
-0.1 
-0.1 


10' 
8 ports 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-50 
- 
150 
- 50 
- 
150 
mA 


Outputs high 
18 
36 
18 
30 


'AlS638A 
Outputs low 
25 
48 
26 
41 


Ice 
Vee = 5.5 V 
Outputs disabled 
16 
35 
16 
30 
mA 
Outputs high 
25 
45 
25 
40 


'AlS639A 
Outputs low 
30 
55 
30 
50 


Outputs disabled 
33 
60 
33 
54 


tAn 
typical values are at VCC 
:: 5 V. TA 
:: 25°C 
§For 1/0 ports, 
the parameters 
IIH and III include 
the off-state 
output 
current. 
,The 
output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true 
short-circuit 
output 
current, 
lOS- 


TEXAS 
.• 
INSTRUMENTS 


EI 


SN54ALS638A, SN54ALS639A. SN74ALS638A. SN74ALS639A 
OCTAL BUS TRANSCEIVERS 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 500 II IA outputs}. 


PARAMETER 
R1 ~ R2 ~ 500 II IB outputs}. 
UNIT 
(INPUT) 
lOUT PUT} 
TA 
~ MIN to MAX 


SN54ALS63BA 
SN74ALS63BA 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
15 
2 
12 
A 
B 
ns 
tPHL 
2 
15 
2 
12 


tpLH 
8 
30 
8 
25 
8 
A 
ns 
'PHL 
8 
35 
8 
30 


tpLH 
G 
5 
30 
5 
25 
A 
ns 
tpHL 
10 
50 
10 
45 


tpZH 
G 
5 
25 
5 
20 
8 
ns 
tpZL 
5 
28 
5 
22 


tpHZ 
G 


2 
12 
2 
10 
8 
ns 
tPLZ 
3 
18 
3 
15 


VCC = 4.5 V to 5.5 V. 


CL = 
50 pF. 


FROM 
TO 
RL ~ 500 
II IA outputs}. 


PARAMETER 
R1 ~ R2 ~ 500 II 
IB outputs}. 
UNIT 
(INPUT) 
lOUT PUT) 
TA 
~ MIN to MAX 


SN54ALS639A 
SN74ALS639A 


MIN 
MAX 
MIN 
MAX 


tPLH 
2 
15 
2 
12 
A 
B 
ns 
tpHL 
2 
15 
2 
12 


tPLH 
10 
35 
10 
30 
8 
A 
ns 
tpHL 
5 
28 
5 
22 


tPLH 
G 
10 
35 
10 
30 
A 
ns 
tpHL 
10 
40 
10 
35 


tpZH 
G 
6 
28 
6 
21 
B 
ns 
tpZL 
8 
30 
8 
25 


tpHZ 
G 
2 
12 
2 
10 
8 
ns 
tPLZ 
3 
19 
3 
16 


TEXAS "11 
INSTRUMENTS 


SN54AS638, 
SN54AS639, 
SN74AS638, 
SN74AS639 
OCTAL BUS TRANSCEIVERS 


Supply voltage, 
V CC 


Input voltage: 
All inputs 


A bus 1/0 ports 


S bus 1/0 ports 


Operating 
free-air temperature 
range: SN54AS638, 
SN54AS639 
SN74AS638,SN74AS639. 


.. 7 V 
.. 7 V 
....... 
7 V 


.5.5 
V 


.... 
- 55 ·C to 1 25 ·C 
.. 0 ·C to 70 ·C 


. . -65·Cto 
150·C 


SN54AS638 
SN74AS638 


SN54AS639 
SN74AS639 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input vottage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VOH 
High-level output voltage 
I A ports 
5.5 
5.5 
V 


IOH 
High-level output current 
I 8 ports 
-12 
-15 
mA 


10L 
Low-level 
output 
current 
I A or 8 ports 
48 
64 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


III 
.t::~ 
(,).. 
U 
enct 


"Cl: 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 
ca 
en...I 
ct 


SN54AS638 
SN74AS638 


PARAMETER 
TEST CONOITIONS 
SN54AS639 
SN74AS639 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vcc 
- 
4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


10H 
A ports 
Vcc 
- 
4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


Vcc 
~ 4.5 V, to 5.5 V, 10H = 
-2 
mA 
vcc-2 
vcc - 2 
VCC = 4.5 V, 
IOH = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
B ports 
V 


Vce 
- 
4.5 V, 
IOH ~ 
-12 
mA 
2.4 


Vee 
- 
4.5 V, 
10H - 
-15 
mA 
2.4 


Vee 
= 4.5 V, 
10L - 
48 mA 
0.3 
0.55 


VOL 
A or B ports 
V 
Vee 
- 
4.5 V, 
IOL - 
64 mA 
0.35 
0.55 


Control inputs 
Vee 
- 
5.5 V, 
VI = 7 V 
0.1 
0.1 
II 
mA 
A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
Vee ~5.5 V, 
VI = 2.7 V 
"A 
A or B portst 
70 
70 


IlL 
Control inputs 
-0.5 
-0.5 
Vee 
~ 5.5 V, 
VI = 0.4 V 
mA 
A or B portst 
-0.75 
-0.75 
10§ 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-50 
-150 
-50 
-150 
mA 


Outputs high 
24 
40 
24 
40 


'AS638 
Outputs low 
75 
122 
75 
122 


Ice 
Outputs disabled 
37 
61 
37 
61 
Vee 
~ 5.5 V 
mA 
Outputs high 
56 
92 
56 
92 
'AS639 
Outputs low 
95 
154 
95 
154 


Outputs disabled 
62 
100 
62 
100 


tAli 
typical 
values are at VCC = 
5 V, TA 
'" 
25°C. 


tFor 
I/O ports. 
the parameters 
IIH and III Include the off-state 
output 
current. 


§The output 
conditions 
have been chosen to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current. 
10S' 


TEXAS -1!1 
INSTRUMENTS 


EI 


SN54AS638. SN54AS639. SN74AS638. SN74AS639 
OCTAL BUS TRANSCEIVERS 


II 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 500 lJ (A outputsl. 


PARAMETER 
IINPUTI 
(OUTPUT) 
R1 ~ R2 ~ 500 lJ (B outputs). 
UNIT 


TA ~ MIN to MAX 


SN54AS63B 
SN74AS638 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
8 
2 
7 
A 
B 
ns 
tpHL 
2 
7.5 
2 
6.5 


tpLH 
B 
5 
23 
5 
20 
A 
ns 
tpHL 
2 
8 
2 
7 


tpLH 
G 
5 
20 
5 
19 


A 
ns 
tPHL 
2 
10 
2 
9 


tpZH 
G 
2 
10 
2 
8 


B 
ns 
tpZL 
2 
12 
2 
10 


tpHZ 
G 


2 
8 
2 
7 


B 
ns 
tpLZ 
2 
12 
2 
10 


VCC ~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 500 lJ (A outputs). 


PARAMETER 
IINPUT) 
R1 ~ R2 = 500 lJ (B outputs). 
UNIT 
(OUTPUT) 
TA = MIN to MAX 


SN54AS639 
SN74AS639 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
11 
2 
9.5 
A 
B 
ns 
tpHL 
2 
10.5 
2 
9 


tpLH 
5 
25 
5 
22 
B 
A 
ns 
tpHL 
2 
10 
2 
9 


tPLH 
G 
5 
23 
5 
21.5 
A 
ns 


tpHL 
2 
12.5 
2 
11.5 


tpZH 
G 


2 
12 
2 
10.5 


B 
ns 
tPZL 
2 
12 
2 
10.5 


tpHZ 
G 
2 
7.5 
2 
7 


B 
ns 
tpLZ 
2 
12 
2 
10.5 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS640A 
THRU SN54ALS645A, 
SN54AS640 
THRU SN54AS645 
SN74ALS640A 
THRU SN74ALS645A, 
SN74AS640 
THRU SN74AS645 


OCTAL BUS TRANSCEIVERS 


02661. 
DECEMBER 
1983-REV1$ED 
MAY 
1986 


• 
Bidirectional 
Bus Transceivers 
in High- 
Density 
20-Pin Packages 


• 
Choice of True or Inverting 
Logic 


• 
Choice of 3-State 
or Open-Collector 
Outputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54AlS', 
SN54AS' ... 
J PACKAGE 
SN74AlS', 
SN74AS' ... 
OW OR N PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


DIR 


A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 


GND 


Vcc 
G 


B1 


B2 
B3 


B4 
B5 
B6 


A7 
B8 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


DEVICE 
OUTPUT 
lOGIC 


'AlS640A, 
'AS640 
3-State 
Inverting 


'AlS641 A, 'AS641 
Open-Collector 
True 


'AlS642A, 
'AS642 
Open-Collector 
Inverting 


'AlS643A, 
'AS643 
3-State 
True and Inverting 


'AlS644A, 
'AS644 
Open-Collector 
True and Inverting 


'AlS645A, 
'AS645 
3-State 
True 


N..-9: 
~ 
««O>I<.? 
3' 2 
1 20 19 


A3 
4 
18 
B1 


A4 
5 
17 
B2 


A5 
6 
16 
B3 


A6 
15 
B4 


A7 
14[ B5 


1011 
12 13 


description 


These octal bus transceivers 
are designed for 


asynchronous 
two-way 
communication 
between data buses. The devices transmit 
data 


from the A bus to the B bus or from the B bus 
to the A bus depending 
upon the level at the 
direction control (DIR) input. The enable input (3) 
can be used to disable the device so the buses 
are effectively 
isolated. 


The -1 versions 
of 
the 
SN74ALS' 
parts 
are 


identical to the standard versions except that the 
recommended 
maximum tOL is increased to 48 
milliamperes, 
There are no -1 versions 
of the 
SN54ALS' 
parts, 


The SN54' family is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°e, 
The 
SN74' 
family 
is 


characterized 
for operation f%om0 °e to 70oe, 


CONTROL 
OPERATION 


INPUTS 
'AlS640A, 
'AS640 
'AlS641A, 
'AS641 
'AlS643A, 
'AS643 


G 
DIR 
'AlS642A, 
'AS642 
'AlS645A, 
'AS645 
'AlS644A, 
'AS644 


l 
l 
B data to A bus 
B data to A bus 
B data to A bus 


l 
H 
A data to B bus 
A data to B bus 
A data to B bus 


H 
X 
Isolation 
Isolation 
Isolation 


PRDDUCTIOI 
DATA documents 
contlin 
inform.tion 
curr.nt 
•• of publiCiltion d"I. Produco conform to 
speeifiutions 
per the terms of T.11. Instruments 
::::~~i~·{::1~1. 
~~:3~~ti:f 
:llo:=:::~:r~~ 
not 
TEXAS 
• 
INSTRUMENTS 


II 


SN54ALS640A, 
SN54ALS641A, 
SN54AS640, 
SN54AS641 


SN74ALS640A, 
SN74ALS641A, 
SN74AS640, 
SN74AS641 


OCTAL 
BUS TRANSCEIVERS 


logic symbols! 
logic diagrams (positive logic) 


•ALS640A •• AS640 


G 


DIR 


AI 
Bl 
D1R 


A2 
B2 


AI 
81 
II 


A3 
B3 


A4 
B4 


TO SEVEN OTHER TRANSCEIVERS 
:t> 
A5 
B5 
r- 
en 
A6 
B6 


Ql;:, 
A7 
B7 
Q. 


:t> 
A8 
88 
en 
(') 
~' 
•ALS641 A •• AS641 
0 
C 
G 


;:+' 
en 


AI 
81 
DIR 


A2 
B2 


A1 
81 
A3 
B3 


A4 
B4 


TO SEVEN OTHER TRANSCEIVERS 
A5 
B5 


A6 
B6 


A7 
87 


A8 
B8 


TEXAS 
.• 
INSTRUMENTS 


SN54ALS642A, SN54ALS643A, SN54AS642, SN54AS643 
SN74ALS642A, SN74ALS643A, SN74AS642, SN74AS643 


OCTAL BUS TRANSCEIVERS 


logic symbols t 
logic diagrams (positive logic) 


•ALS642A 
•. AS642 


G 


A1 
B1 
DIR 


A2 
B2 


A1 
B1 
A3 
B3 
II 


A4 
B4 


TO SEVEN OTHER TRANSCEIVERS 


CIl 
AS 
BS 
.•.. 
'S 
A6 
B6 
(J•.. 


A7 
B7 
U 
C/) 


A8 
B8 
<C 


"0 
c: 
CO 
•ALS643A 
.• AS643 
C/) 
G 
....I 
<C 


A1 
B1 
DIR 


A2 
B2 


A1 
B1 
A3 
B3 


A4 
B4 


TO SEVEN OTHER TRANSCEIVERS 
AS 
BS 


A6 
B6 


A7 
B7 


A8 
B8 


tThese 
symbols are in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEe Publication 
617-12. 
Pin numbers shown 
are for DW, J. and N packages. 


TEXAS ." 
INSTRUMENTS 


SN54ALS644A. 
SN54ALS645A. 
SN54AS644. 
SN54AS645 


SN74ALS644A, 
SN74ALS645A, 
SN74AS644. 
SN74AS645 


OCTAL 
BUS TRANSCEIVERS 


logic symbols t 
logic diagrams (positive logic) 


.ALS644A •• AS644 


G 


A1 
81 
OIR 


A2 
82 


A3 
A1 
81 
II 


B3 


A4 
84 


A5 
85 
TO SEVEN OTHER TRANSCEIVERS 
~r- 
tJ) 
A6 
B6 
ell 
::::I 
A7 
B7 
a. 
~ 
A8 
B8 
tJ) 
Q 
~ 
•ALS645A •• AS645 
.ALS645A •• AS645 
(') 
C;:+ 
en 


Al 
B1 
OIR 


A2 
B2 


A1 
81 
A3 
B3 


A4 
B4 


A5 
B5 
TO SEVEN OTHER TRANSCEIVERS 


A6 
B6 


A7 
B7 


A8 
B8 


tThese 
symbols are in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEe Publication 617-12. 


Pin numbers shown are for DW, J. and N packages. 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS640A, 
SN54ALS643A, 
SN54ALS645A 
SN74ALS640A, 
SN74ALS643A, 
SN74ALS645A 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, VCC .... 
Input voltage: All inputs 
1I0ports 
.. 
Operating free-air temperature range: SN54ALS640A, 
SN54ALS643A, 
SN54ALS645A 
.. 


SN74ALS640A,SN74ALS643A,SN74ALS645A 


Storage temperature 
range ... 


recommended 
operating 
conditions 


... 
7V 
. .... 
7V 
.... 
5.5V 
. -55°Cto 
125°C 
.. O°Cto70°C 
. -65°Cto 
150°C 


SN54ALS640A 
SN74ALS640A 


SN54ALS643A 
SN74ALS643A 
UNIT 


SN54ALS645A 
SN74ALS645A 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level 
input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-12 
-15 
mA 


10L 
Low-level output current 
12 
24 


mA 
481 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°e 


PARAMETER 
TEST CONDITIONS 
SN54ALS' 
SN74ALS' 


UNIT 


MIN 
TYPI 
MAX 
MIN 
TYPI 
MAX 


VIK 
Vee 
- 
4.5 V, 
II ~ 
-18 
mA 
;-1.5 
-1.5 
V 
Vce 
- 
4,5 V to 5.5 V, 
10H - 
-0.4 
mA 
Vee-2 
Vee-2 


VOH 


Vee 
- 
4,5 V, 
10H - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


Vee 
- 
4.5 V, 
10H = 
-12 
mA 
2 
V 


Vee 
- 
4.5 V, 
10H - 
-15 
mA 
2 


Vee 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee = 4.5 V, 
IOL ~ 24 mA 
V 
(lOL = 48 mA for -1 
versions) 
0.35 
0.5 


II 


Control inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
mA 


0.1 
0.1 


IIH 
Control inputs 
Vee = 5.5 V, 
20 
20 


A or B ports§ 
VI = 2.7V 
70 
70 
~A 


IlL 
Control inputs 


Vee 
~ 5.5 V, 
VI = 0.4 V 


-0.1 
-0.1 


A or B ports§ 
mA 
-0.1 
-0.1 


10' 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-50 
- 150 
- 50 
- 
150 
mA 


Outputs high 
19 
35 
19 
30 


'ALS640A 
Outputs 
low 
27 
45 
27 
40 


Outputs 
disabled 
28 
48 
28 
43 


Outputs high 
25 
37 
25 
35 


Ice 
'ALS643A 
Vee 
~ 5.5 V 
Outputs low 
33 
47 
33 
45 
mA 


Outputs disabled 
35 
50 
35 
48 


Outputs high 
30 
48 
30 
45 


'ALS645A 
Outputs low 
36 
60 
36 
55 


Outputs disabled 
38 
63 
38 
58 


tAli 
typical values are at VCC = 5 V. TA = 25°C. 


§ For 1/0 ports, the parameters llH and IlL include the off-state 
output current. 


, The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS- 


TEXAS ~ 
INSTRUMENTS 


SN54ALS640A, SN54ALS643A, SN54ALS645A 
SN74ALS640A, 
SN74ALS643A, SN74ALS645A 


OCTAL BUS TRANSCEIVERS 
WITH 3·STAH 
OUTPUTS 


II 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
UNIT 
(lNPUTI 
(OUTPUT) 
TA - 
MIN to MAX 


SN54ALS640A 
SN74ALS640A 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
14 
2 
11 
A or B 
8 or A 
ns 
tPHL 
2 
13 
2 
10 


tPZH 
G 
5 
25 
5 
21 


A or B 
ns 
tpZL 
8 
27 
8 
24 


tpHZ 
G 
2 
12 
2 
10 


A or B 
ns 


tpLZ 
3 
20 
3 
15 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT I 
TA 
- 
MIN to MAX 


SN54ALS643A 
SN74ALS643A 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
15 
2 
13 


A 
8 
ns 


tpHL 
2 
13 
2 
11 


tpLH 
2 
15 
2 
13 
8 
A 
ns 


tpHL 
2 
13 
2 
11 


tpZH 
G 
5 
28 
5 
25 


A 
ns 


tpZL 
5 
28 
5 
25 


tpHZ 
G 
2 
12 
2 
10 


A 
ns 


tPLZ 
3 
22 
3 
17 


tPZH 
G 
5 
28 
5 
25 
B 
ns 
tpZL 
5 
2B 
5 
25 


tpHZ 
G 
2 
12 
2 
10 


B 
ns 
tpLZ 
3 
22 
3 
17 


VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
MIN to MAX 


SN54ALS645A 
SN74ALS645A 


MIN 
MAX 
MIN 
MAX 


tPLH 
1 
19 
3 
10 


A or B 
B or A 
ns 


tpHL 
1 
14 
3 
10 


tpZH 
G 
2 
30 
5 
20 
A or B 
ns 


tpZL 
2 
29 
5 
20 


tpHZ 
G 
2 
14 
2 
10 


A or B 
ns 
tpLZ 
2 
30 
4 
15 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS641A, 
SN54ALS642A, 
SN54ALS644A 


SN74ALS641A, 
SN74ALS642A, 
SN74ALS644A 


OCTAL BUS TRANSCEIVERS 
WITH OPEN·COLLECTOR 
OUTPUTS 


Supply voltage, Vcc . 
. 
. 


Input voltage: 
All inputs and 1/0 ports 
Operating free-air temperature 
range: 


SN54ALS641A, SN54ALS642A, SN54ALS644A 
.. 


SN74ALS641A, SN74ALS642A, SN74ALS644A 
Storage temperature 
range 
.. 
. 
. 


- 55°C to 125°C 
O°C to 70°C 


-65°C to 150°C 


SN54ALS641A 
SN74ALS641A 


SN54ALS642A 
SN74ALS642A 
UNIT 


SN54ALS644A 
SN74ALS644A 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output current 
5.5 
5.5 
V 


12 
24 


IOL 
Low-level output current 
mA 
481 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
notedl 


SN54ALS641A 
SN74ALS641A 


SN54ALS642A 
SN74ALS642A 
PARAMETER 
TEST CONDITIONS 
UNIT 


SN54ALS644A 
SN74ALS644A 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
~ 4.5 V. 
II = 
-18mA 
- 1.5 
-1.5 
V 


IOH 
Vee 
- 
4.5 V. 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


Vee 
~ 4.5 V. 
IOL = 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vec 
= 4.5 V. 
IOL ~ 24 mA 
V 


(I0l 
= 48 mA for" 
versions) 


0.35 
0.5 


Control inputs 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 


II 
mA 


A or B ports 
Vee 
~ 5.5 V. 
VI ~ 5.5 V 
o. , 
0.1 


Control inputs 
20 
20 
IIH 
A or B ports§ 
Vee = 5.5 V. 
VI ~ 2.7 V 
,A 


70 
70 


Control inputs 
-0.1 
-0.1 


IlL 
Vee 
~ 5.5 V. 
VI ~ 0.4 V 
mA 


A or B ports§ 
-0.1 
-0.1 


Outputs high 
25 
40 
25 
37 
'ALS641A 
Outputs low 
33 
50 
33 
47 


'ALS642A 
Vee 
~ 5.5 V 


Outputs high 
8 
15 
8 
15 


Ice 
mA 


Outputs low 
18 
28 
18 
28 


'ALS644A 
Outputs high 
16 
32 
16 
29 


Outputs low 
25 
44 
25 
40 


t All typical values are at Vec 
= 5 V. TA 
= 25°C. 


§ For I/O ports. the parameters IIH and IlL include the off-state 
output 
current. 


TEXAS -1!1 
INSTRUMENTS 


B 


SN54ALS641A. 
SN54ALS642A. 
SN54ALS644A 


SN74ALS641A. 
SN74ALS642A. 
SN74ALS644A 


OCTAL BUS TRANSCEIVERS 
WITH OPEN·COLLECTOR 
OUTPUTS 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 
n. 
PARAMETER 
UNIT 


IINPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54ALS641A 
SN74ALS641A 


MIN 
MAX 
MIN 
MAX 


tPLH 
5 
30 
5 
25 


A or B 
B or A 
ns 


tpHL 
3 
23 
3 
18 


tpLH 
G 
8 
35 
8 
30 


A or B 
ns 


tpHL 
8 
35 
8 
30 


tPLH 
8 
37 
8 
32 


DIR 
A or B 
ns 


tpHL 
8 
37 
8 
32 


~ 
•ALS642A 
switching 
characteristics 
(see Note 
1) 
C/) 


Q) 
:JC. 
:t> 
C/) 
(') 
::;" 
(") 
c:::. 
CIl 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 


IINPUT) 
(OUTPUT) 
TA 
- 
MIN to MAX 


SN54ALS642A 
SN74ALS642A 


MIN 
MAX 
MIN 
MAX 


tpLH 
10 
35 
10 
30 
A 
B 
ns 


tPHL 
5 
25 
5 
22 


tPLH 
G or DIR 
10 
35 
10 
30 


A or B 
ns 


tpHL 
15 
43 
15 
38 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 
n. 
PARAMETER 
UNIT 


IINPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54ALS644A 
SN74ALS644A 


MIN 
MAX 
MIN 
MAX 


tPLH 
10 
35 
10 
30 
A 
B 
ns 


tpHL 
5 
25 
5 
22 


tpLH 
10 
35 
10 
30 
B 
A 
ns 


tpHL 
5 
23 
5 
21 


tPLH 
G 
8 
35 
8 
30 
A 
ns 


tpHL 
10 
38 
10 
35 


tpLH 
13 
B 
31 
8 
26 


B 
ns 
tpHL 
15 
40 
15 
35 


tpLH 
8 
31 
8 
26 
DIR 
A 
ns 
tpHL 
10 
40 
10 
35 


tpLH 
10 
35 
10 
30 
DIR 
B 
ns 
tpHL 
15 
40 
15 
35 


TEXAS "I} 
INSTRUMENTS 


SN54AS640, 
SN54AS643, SN54AS645 


SN74AS640, SN74AS643. SN74AS645 


OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


Supply voltage, 
Vee 
. 
Input voltage: 
All inputs. 


1/0 ports. 
Operating free-air temperature 
range: 
SN54AS640, 
SN54AS643, 
SN54AS645 
SN74AS640, 
SN74AS643, 
SN74AS645. 
Storage temperature 
range 
. 


.......... 
7V 
......................... 
. 
7 V 


......... 
. ... 
5.5V 


-55°e 
to 125°e 
.... 
ooe to 700e 


-65°e 
to 1500e 


SN54AS640 
SN74AS640 


SN54AS643 
SN74AS643 
UNIT 
SN54AS645 
SN74AS645 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOl 
Low-level output 
current 
48 
64 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·e 


electrical.characteristics 
over recommended operating free-air temperature range (unless otherwise 


noted) 


SN54AS' 
SN74AS' 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
- 18 mA 
-1.2 
-1.2 
V 


Vec 
- 
4.5 V to 5.5 V. 
IOH - 
-2 
mA 
Vcc-2 
Vcc-2 


Vec 
= 4.5 V. 
IOH = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 


Vee 
= 4.5 V. 
IOH = 
-12 
mA 
2.4 


Vec 
= 4.5 V. 
IOH = 
- 15 mA 
2.4 


Vec 
- 
4.5 V. 
IOl 
- 
48 mA 
0.30 
0.55 


VOL 
V 


Vec 
- 
4.5 V. 
10l 
- 
64 mA 
0.35 
0.55 


Control inputs 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
II 
mA 
A or B ports 
Vee 
= 5.5 V. 
VI = 5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
A or B ports:l: 
Vee 
= 5.5 V. 
VI = 2.7 V 
.A 
70 
70 


Control inputs 
-0.5 
-0.5 
III 
Vee 
= 5.5 V. 
VI = 0.4 V 
mA 
A or B ports-* 
-0.75 
-0.75 


10' 
Vce 
= 5.5 V. 
Va 
= 2.25 V 
-50 
-150 
-50 
- 150 
mA 


Outputs high 
37 
58 
37 
58 


'AS640 
Outputs low 
78 
123 
78 
123 


Outputs disabled 
51 
80 
51 
80 


Outputs high 
48 
79 
48 
79 


Ice 
'AS643 
Vee 
= 5.5 V 
Outputs low 
88 
143 
88 
143 
mA 


Outputs 
disabled 
61 
100 
61 
100 


Outputs high 
62 
97 
62 
97 


'AS645 
Outputs low 
95 
149 
95 
149 


Outputs disabled 
79 
123 
79 
123 


t All typical values are at VCC = 5 V. TA = 25°C. 


iFor 
I/O ports, 
the 
parameters 
IIH and 
IlL include the 
off-state 
output 
current. 
§The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 'oS' 


TEXAS -1.!1 
INSTRUMENTS 


fI 


II 


SN54AS640, SN54AS643. SN54AS645 
SN74AS640. SN74AS643. SN74AS645 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


Vcc 
- 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
MIN 10 MAX 


SN54AS640 
SN74AS640 


MIN 
MAX 
MIN 
MAX 


'pLH 
2 
8 
2 
7 
A or B 
B or A 
ns 


'PHL 
2 
7 
2 
6 


'pZH 
G 
2 
10 
2 
8 


A or B 
ns 


'PZL 
2 
12 
2 
10 


'pHZ 
G 
2 
9 
2 
8 
A or B 
ns 


'pLZ 
2 
16 
2 
13 


Vcc 
- 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
UNIT 
(INPUT) 
(OUTPUT) 


TA 
- 
MIN 10 MAX 


SN54AS643 
SN74AS643 


MIN 
MAX 
MIN 
MAX 


'PLH 
2 
10 
2 
8 
A 
8 
ns 


'PHL 
2 
7.5 
2 
7 


'pLH 
2 
11.5 
2 
10 
8 
A 
ns 


'PHL 
2 
10 
2 
9 


'PZH 
G 
2 
13 
2 
11 
A 
ns 


'PZL 
2 
13 
2 
11 


'pHZ 
G 
2 
8.5 
2 
7.5 
A 
ns 


'pLZ 
2 
12 
2 
10.5 


'PZH 
G 
2 
, 1.5 
2 
10 


8 
ns 
'PZL 
2 
12 
2 
10 


'pHZ 
G 
2 
8 
2 
7 
8 
ns 


'PLZ 
2 
12 
2 
10 


VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 
PARAMETER 
R2 - 
500 O. 
UNIT 
(INPUT) 
(OUTPUT) 


TA 
- 
MIN 10 MAX 


SN54AS645 
SN74AS645 


MIN 
MAX 
MIN 
MAX 


'PLH 
2 
11 
2 
9.5 
A or B 
B or A 
ns 


'pHL 
2 
10.5 
2 
9 


'PZH 
G 
2 
12 
2 
11 
A or B 
ns 


'PZL 
2 
12 
2 
10 


tpHZ 
G 
2 
8 
2 
7 


A or B 
ns 


tpLZ 
2 
13 
2 
12 


TEXAS ." 
INSTRUMENTS 


SN54AS641. SN54AS642. SN54AS644 
SN74AS641. SN74AS642. SN74AS644 


OCTAL BUS TRANSCEIVERS 
WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, Vcc . 
. 
. 


Input voltage: 
All inputs and 1/0 ports 
. 
. 


Operating free-air temperature 
range: 
SN54AS641, 
SN54AS642, 
SN54AS644 
. 


SN74AS641, 
SN74AS642, 
SN74AS644 
. 


Storage temperature 
range 
, 
. 


-55°C 
to 125°C 
DoC to 70°C 


- 65°C 
to 150°C 


SN54AS641 
SN74AS641 


SN54AS642 
SN74AS642 
UNIT 


SN54AS644 
SN74AS644 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low·level 
input 
voltage 
0.8 
0.8 
V 


VOH 
High-level output current 
5.5 
5.5 
V 


IOL 
Low-level output current 
48 
64 
V 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS641 
SN74AS641 


TEST C6NDlTIONS 
SN54AS642 
SN74AS642 
PARAMETER 
UNIT 


SN54AS644 
SN74AS644 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
- 18 mA 
-1.2 
- 1.2 
V 


IOH 
Vce 
~ 4.5 V. 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


Vce 
- 
4.5 V, 
IOL ~ 48 mA 
0.3 
0.55 


VOL 
V 
Vee 
- 
4.5 V, 
IOL - 
64 mA 
0.35 
0.55 
Control inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
II 
mA 
A or B ports 
Vee 
~ 5.5 V, 
VI ~ 5.5 V 
0.1 
0.1 


Control inputs 
20 
20 


IIH 
A or B partsi 
Vee 
~ 5.5 V, 
VI ~ 2.7 v 
.A 


70 
70 


Control inputs 
-0.5 
-0.5 


IlL 
Vee 
~ 5.5 V, 
VI ~ 0.4 V 
mA 
A or B partsi 
-0.75 
-0.75 


'AS641 
Outputs high 
50 
82 
50 
82 


Outputs low 
84 
136 
84 
136 


Outputs high 
25 
42 
25 
42 
Ice 
'AS642 
Vee 
= 5.5 V 
mA 
Outputs low 
64 
104 
64 
104 


'AS644 
Outputs 
high 
38 
62 
38 
62 


Outputs 
tow 
76 
124 
76 
124 


t All typical values are at Vec 
= 5 V. TA = 25°C. 


t For I/O ports, the parameters IIH and IlL include the off-state output current. 


TEXAS 
~ 
INSTRUMENTS 


fI 


SN54AS641, SN54AS642, SN54AS644 
SN74AS641, SN74AS642, SN54AS644 
OCTAL BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
(lNPUn 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS641 
SN74AS641 


MIN 
MAX 
MIN 
MAX 


tPLH 
5 
23 
5 
21 
A or B 
B or A 
ns 
tPHL 
1 
8.5 
1 
7.5 


tpLH 
G 
5 
24 
5 
21 
A or B 
ns 
tpHL 
1 
10 
1 
9 


tPLH 
5 
26 
5 
22 


DIR 
A or B 
ns 
tPHL 
1 
11 
1 
10 


:t> 
'AS642 
switching 
characteristics 
(see 
Note 
1) 
r- 
(I') 
II):;,a. 
:t> 
(I') 
(") 
::;;'oc: 
;:;' 
VI 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUn 
TA - 
MIN to MAX 


SN54AS642 
SN74AS642 


MIN 
MAX 
MIN 
MAX 


tPLH 
5 
28.5 
5 
24 
A or B 
B or A 
ns 
tPHL 
1 
8.5 
1 
7.5 


tPLH 
G 


5 
25 
5 
22 
A or B 
ns 
tpHL 
1 
11 
1 
10 


tpLH 
5 
26.5 
5 
23.5 


DIR 
A or B 
ns 
tpHL 
1 
12.5 
1 
11.5 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
(lNPUn 
(OUTPUn 
TA - 
MIN to MAX 


SN54AS644 
SN74AS644 


MIN 
MAX 
MIN 
MAX 


tpLH 
5 
28.5 
5 
24 


A 
8 
ns 
tPHL 
1 
8.5 
1 
7.5 


tPLH 
5 
23 
5 
21 


8 
A 
ns 
tpHL 
1 
8.5 
1 
7.5 


tpLH 
G 
5 
24 
5 
21 
A or B 
ns 
tpHL 
1 
10 
1 
9 


tpLH 
5 
26 
5 
22 


DIR 
A or 8 
ns 
tpHL 
1 
11 
1 
10 


TEXAS 
." 
INSTRUMENTS 


SN54ALS646 
THRU SN54ALS649. 
SN54AS646, 
SN54AS648 
SN74ALS646 
THRU SN74ALS649, 
SN74AS646, 
SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


02661. 
DECEMBER 
1983-MAY 
1986 


• 
Independent 
Registers for A and B Buses 


• 
Multiplexed 
Real-Time and Stored Data 


• 
Choice of True or Inverting 
Data Paths 


• 
Choice of 3-State 
or Open-Collector 
Outputs 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Both Plastic and 
Ceramic Chip Carriers. and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


SN54ALS·. 
SN54AS' 
... 
JT PACKAGE 


SN74ALS·. 
SN74AS·. 
. OW OR NT PACKAGE 


(TOP VIEW) 


1 V24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


17 


16 
10 
15 


11 
14 


12 
13 


CAB 


SAB 


DIR 


A1 
A2 
A3 


A4 
A5 
A6 
A7 
AS 
GND 
DEVICE 
OUTPUT 
LOGIC 


.ALS646. 
'AS646 
3-$tate 
True 


'ALS647 
Open-Collector 
True 


.ALS648, 
'AS648 
3-SI.'. 
Inverting 


'ALS649 
Open-Collector 
Inverting 


SN54ALS', 
SN54AS' 
... 
FK PACKAGE 


SN74ALS·. 
SN74AS' 
FN PACKAGE 


(TOP VIEW) 


a:~~u~~~ 
acnuZ>uu> 
These devices consist of bus transceiver circuits, 
with 
3-state 
or open-collector 
outputs, 
D-type 
flip-fiops, 
and 
control 
circuitry 
arranged 
for 


multiplexed 
transmission 
of data directly 
from 


the 
data 
bus 
or 
from 
the 
internal 
storage 


registers. Data on the A or B bus will be clocked 
into the registers on the low-to-high 
transition 


of the appropriate 
clock pin (CAB or CBAI. The 
following 
examples 
demonstrate 
the 
four 


fundamental 
bus-management 
functions 
that 
can be performed with the octal bus transceivers 
and registers. 


4 
3 
2 
1 
28 27 26 


A1 
5 
25 
IT 


A2 
6 
24 
B1 
A3 
7 
23 
B2 


NC 
8 
22 
NC 


A4 
9 
21 
B3 


A5 
10 
20 
B4 
A6 
11 
19 
B5 


121314 
15 16 17 18 


r--.a:>ouCX)l"(,Q 
««zzaJmaJ 


<.:J 
Enable (GI and direction 
(DIRI pins are provided 


to 
control 
the 
transceiver 
functions. 
In the 


transceiver 
mode, data present at the high-impedance 
port may be stored in either register or in both. The 
select controls 
(SAB and SBA) can multiplex 
stored and real-time (transparent 
mode) data. The circuitry 
used for select control will eliminate the typical decoding glitch which occurs in a multiplexer 
during the 
transition 
between stored and real-time data. The direction control determines which bus will receive data 
when enable Gis active (low). In the isolation mode (control G high), A data may be stored in one register 
and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two 
buses, A or B, may be driven at a time. 


The -1 versions of the SN74ALS' 
parts are identical to the standard versions except that the recommended' 


maximum 
loL is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS' 
parts. 


The SN54' family is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74' 
family 
is characterized 
for operation 
from OOC to 70°C. 


PRODUCTION DATA documents contain information 
current •• of public.tion 
dati. Products 
conform to 
specifications 
per the term. 
of TeXIS Instruments 
~~~~~:~~i~'{::1~1~ 
~~:~~:ti:fn 
:llo::;:~:t::.~s 
not 
TEXAS ~ 


INSTRUMENTS 


SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648 
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


(211 
(3) 
(11 
(23) 
(2) 
(221 
G 
DIR 
CAB 
CBA 
SAB 
SBA 
l 
L 
X 
HorL 
X 
l 


(2l) 
(3) 
(1) 
(231 
(2) 
(22) 


G 
DIR 
CAB 
CBA 
SAB 
SBA 
L 
H 
HorL 
X 
l 
X 


(2l) 
(31 
01 
123) 
121 
(221 
121) 
(3) 
11) 
123) 
(2) 
(22) 
G 
DIR 
CAB 
CBA 
SAB 
SBA 
G 
DIR 
CAB 
CBA 
SAB 
SBA 


X 
X 
t 
X 
X 
X 
L 
L 
X 
HorL 
X 
H 


X 
X 
X 
t 
X 
X 
L 
H 
HorL 
X 
H 
X 
H 
X 
t 
t 
X 
X 
TRANSFER 


STORAGE FROM 
STORED DATA 


A. B. OR A AND B 
TO A OR B 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS646 
THRU SN54ALS649. 
SN54AS646. 
SN54AS648 
SN74ALS646 
THRU SN74ALS649. 
SN74AS646. 
SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


INPUTS 
DATA 110 
OPERATION OR FUNCTION 


'AlS646, 
'AlS647 
'AlS648, 
'AlS649 


G 
D1R 
CAB 
CBA 
SAB 
SBA 
A1 THRU AB 
B1 THRU BB 
'AS646 
'AS648 


X 
X 
1 
X 
X 
X 
Input 
Unspecified t 
Store A. 8 unspecified t 
Store A, 8 unspecifiedt 


X 
X 
X 
1 
X 
X 
Unspecified t 
Input 
Store B. A unspecified t 
Store B. A unspecified t 


H 
X 
1 
1 
X 
X 
Store A and B Data 
Store A and B Data 


H 
X 
H or L 
H or L 
X 
X 


Input 
Input 
Isolation. 
hold storage 
Isolation. hold storage 


l 
l 
X 
H or L 
X 
l 
Real-Time B Data to A Bus 
Real-Time 8 Data to A Bus 


l 
l 
X 
H or L 
X 
H 
Output 
Input 
Stored B Data to A Bus 
Stored B Data to A Bus 


l 
H 
H or L 
X 
l 
X 
Real-Time A Data to B Bus 
Real-Time A Data to B Bus 


l 
H 
H or L 
X 
H 
X 
Input 
Output 
Stored A Data to B Bus 
Store 
A Data 
to B Bus 


tThe data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always 
enabled. i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


TEXAS ~ 
INSTRUMENTS 


fI 


SN54ALS646 
THRU SN54ALS649. 
SN54AS646. 
SN54AS648 


SN74ALS646 
THRU SN74ALS649. 
SN74AS646. 
SN74AS648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


logic symbols t 


'ALS646, 
'AS646 
'ALS647 


G 
(21) 
G3 
G 
(211 


OIR 
131 
3 EN1 
ISA] 
OIR 
III 


3 ENZ 
IABl 
CBA 
1231 
C4 
CSA (231 


SBA 
1221 
GS 
SSA 
1221 


CAB 
(1) 
C6 
CAB 
111 


SAB 
121 
G7 
SAB 
171 


'4' 
>1 
8' 
'4) 
• 


Al 
Al 


'; 
151 
A2 
A2 
> 


161 


A3 
A3 
r- 
171 
en 
A4 
A4 
D) 
'81 
~ 
AS 
8S 
AS 
Q. 
> 


191 
A6 
86 
A6 
en 
(101 


(") 
87 
A7 


1111 
~. 
A8 
(') 
C;:;; 
en 
'ALS648, 
'AS648 
'ALS649 


G3 
G t21) 
G3 


J ENl 
IBAI 
OIR 
131 
3 ENl 
ISAI 


3 EHZ 
IABl 
3 EHZ 
IABI 
CSA 
IlJI 
C4 
CSA 
1231 
C4 


SBA 
1221 
GS 
SSA 
1221 
GS 


CAB 
111 
C6 
CAB 
(l) 
C6 


SAB 
121 
G7 
$AB 
f21 
G7 


'41 
(20) 


81 
Al 
Al 


IS) 
A2 
82 
A2 


(6) 
A3 
83 
A3 


171 
A4 
A4 


181 
AS 
85 
AS 


19) 
A6 
86 
A6 


1101 
A7 
87 


1111 
A8 


120l 
81 


1191 
82 


1181 
83 


1171 
84 


1'61 
85 


{151 


86 


(141 
87 


113l 
88 


tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and tEe Publication 617·12. 


Pin numbers shown are for OW. JT. and NT packages. 


TEXAS 
.." 
INSTRUMENTS 


SN54ALS646. 
SN74ALS646 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


WITH 3·STATE 
OUTPUTS 


Supply voltage, 
VCC . 


Input voltage: 
Control 
inputs 
I/O ports. 


Operating 
free-air temperature 
range: 
SN54ALS646 
.. 


SN74ALS646 


7V 
7V 
5.5 V 
-55°C 
to 125°C 


ooC to 70°C 
- 65°C 
to 150°C 


SN54ALS646 
SN74ALS646 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


V,L 
Low-level 
input voltage 
0.7 
0.8 
V 


'OH 
High-level output current 
12 
15 
mA 


12 
24 
'OL 
Low-level 
output current 
481 
mA 


fclock 
Clock frequency 
0 
35 
0 
40 
MHz 
'w 
Pulse duration, 
clocks high or low 
14.5 
12.5 
ns 


'su 
Setup time. A before CABT or B before CBA t 
15 
10 
ns 


th 
Hold time. A after CABT or B after CBAT 
0 
0 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·e 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54ALS646 
SN74ALS646 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
Vee 
= 4.5 V. 
II ~ 
-18 
mA 
-1.2 
- 1.2 
V 


Vee 
= 4.5 V to 5.5 V. 'OH = 
-0.4 
mA 
VCC 
- 2 
VCC 
- 2 


Vee 
- 
4.5 V. 
'OH ~ -3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


Vee 
- 
4.5 V. 
'OH - 
-12 
mA 
2 


Vee 
= 4.5 V. 
'OH - 
15 mA 
2 


Vee 
- 
4.5 V. 
'OL - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 v. 
'OL - 
24 mA 
V 


(tOL = 48 mA for - 1 version) 
0.35 
0.5 


Control inputs 
Vee 
= 5.5 V. 
V, - 7 V 
0.1 
0.1 


'I 
mA 
A or B ports 
Vee 
= 5.5 V. 
V, ~5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
A or B ports§ 
Vee ~5.5 V. 
V, ~2.7 V 
.A 
20 
20 


Control inputs 
-0.2 
-0.2 


IlL 
A or B portsS 
Vee ~5.5 V. 
V, ~ 0.4 V 
mA 
-0.2 
-0.2 


'O~ 
Vee 
- 
5.5 V. 
Vo 
= 2.25 V 
-30 
- I 12 
-30 
- I 12 
mA 


I Outputs high 
47 
76 
47 
76 


Ice 
Vee 
= 5.5 V 
I Outputs low 
55 
88 
55 
B8 
mA 


I Outputs 
disabled 
55 
88 
55 
88 


t All typical values are at Vcc 
= 5 V, TA = 25 °c 


§For 110 ports. the parameters 
IIH and IlL include the off-state 
output current. 


1The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


TEXAS 
.", 
INSTRUMENTS 


fI 


II 


SN54ALS646, 
SN74ALS646 


OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 ll. 
R1 - 
500 ll. 


PARAMETER 
R2 - 
500 ll. 
R2 - 
500 ll. 
UNIT 
(INPUT) 
(OUTPUT) 


TA 
- 
25°C 
TA 
- 
MIN to MAX 


'ALS646 
SN54ALS646 
SN74ALS646 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
50 
35 
40 
MHz 


tpLH 
20 
25 
10 
35 
10 
30 
CBA or CAB 
A or 
B 
ns 
tPHL 
11 
15 
5 
20 
5 
17 


tpLH 
11 
17 
5 
22 
5 
20 
A or B 
B or A 
ns 
tpHL 
7.5 
10 
3 
15 
3 
12 


tPLH 
SBA or SABt 
24 
32 
15 
40 
15 
35 
A or B 
ns 
tPHL 
(with A or Blow) 
13 
17 
5 
23 
5 
20 


tPLH 
SBA or SABt 
17 
22 
B 
30 
B 
25 
A or B 
ns 
tPHL 
(with A or B high) 
13 
17 
5 
24 
5 
20 


tpZH 
G 


10 
15 
3 
20 
3 
17 
A or B 
ns 
tpZL 
10 
15 
5 
22 
5 
20 


tpHZ 
G 
6 
B 
1 
12 
1 
10 
A or B 
ns 
tPLZ 
10 
13 
2 
20 
2 
16 


tpZH 
22 
2B 
10 
3B 
10 
30 
DIR 
A or 
B 
ns 
tpZL 
14.5 
20 
5 
30 
5 
25 


tPHZ 
6 
B 
1 
12 
1 
10 
DIR 
A or 
B 
ns 
tPLZ 
10 
13 
2 
21 
2 
16 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: load circuit and voltage waveforms are shown in Section 1. 


TEXAS "!} 
INSTRUMENlS 


SN54ALS647, 
SN74ALS647 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, Vee .. 
Input voltage 
Operating 
free-air temperature 
range: 


7V 
7V 
-55°e to 125°e 
.. 
ooe to 700e 


- 65 °e to 150 °e 


SN54ALS647. 
SN74ALS647 


SN54AlS647 
SN74AlS647 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


12 
24 
IOl 
Low-level output current 
48' 
mA 


fclock 
Clock frequency 
0 
25 
0 
30 
MHz 


Iw 
Pulse duration, clocks high or tow 
20 
16.5 
ns 


'su 
Setup time. A before CABt or B before CBAr 
15 
10 
ns 


Ih 
Hold time. A after CABt or 8 after CBAt 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
'25 
0 
70 
·e 


tThe extended condition applies if Vec is maintained between 4.75 V and 5.25 v. 
The 48-mA limit applies for the SN74ALS647·' 
only. 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless 
otherwise 


noted) 


SN54AlS647 
SN74AlS647 
PARAMETER 
TEST CONDITIONS 
Typf 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


IOH 
VCC - 
4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


Vec 
- 
4.5 V, 
IOl 
- 
12 mA 
0.25 
0.4 


VOL 
Vec 
~ 4.5 V, 
IOl 
~ 24 mA 
V 


(lOL 
= 48 mA for 
-, 
versions) 
0.35 
0.5 


A or 8 ports 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


II 
mA 
Control inputs 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


A or ports!! 
20 
20 
IIH 
Vec ~5.5 V, 
VI ~ 2.7 V 
"A 
Control inputs 
20 
20 


Control inputs 
-0.2 
-0.2 


IlL 
A or B ports§ 
Vce ~5.5 V, 
VI ~ 0.4 V 
mA 
-0.2 
-0.2 


I Outputs 
high 
35 
60 
35 
60 


Ice 
Vcc ~5.5 V 
I Outputs low 
mA 
40 
65 
40 
65 


tAil 
typical values are at VCC = 5 V. TA = 25°C 
§For I/O ports, the parameters IIH and IlL include the off-state 
output current. 


TEXAS 
~ 
INSTRUMENTS 


fI 


SN54ALS647. 
SN74ALS647 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


WITH 
OPEN·COLLECTOR OUTPUTS 


l>r- 
en 
III~Q. 
:x> 
eno 
tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


:;e 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
nc:;:;: 
fI) 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
680 n. 
RL - 
680 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'ALS647 
SN54ALS647 
SN74ALS647 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
40 
25 
30 
MHz 


IPLH 
38 
50 
19 
72 
19 
58 
C8A or CAB 
A or 8 
ns 


IpHL 
12 
20 
6 
24 
6 
22 


IpLH 
35 
39 
17 
70 
17 
54 


A or B 
B or A 
ns 


IpHL 
10 
13 
4 
19 
4 
16 


IPLH 
SBA or SABt 
40 
51 
20 
72 
20 
60 


A or B 
ns 


IpHL 
(with A or 8 low) 
12 
17 
6 
26 
6 
22 


IpLH 
SBA or SABt 
40 
51 
20 
72 
20 
60 


A or B 
ns 


IpHL 
(with A or B high) 
12 
17 
6 
26 
6 
22 


IpLH 
G 
20 
27 
10 
37 
10 
31 
A or B 
ns 


IpHL 
10 
15 
2 
20 
2 
17 


IPLH 
20 
25 
9 
34 
9 
29 
DIR 
A 
or 
B 
ns 


IpHL 
13 
17 
2 
22 
2 
19 


II 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS648. 
SN74ALS648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


Supply voltage, 
VCC . 


Input voltage: 
Control inputs 
I/O ports 
Operating 
free-air temperature 
range: 
SN54ALS648. 
SN74ALS648 


7V 
7V 


5.5 
V 
-55°C 
to 125°C 


.. 
ooC to 70°C 


-65°C 
to 150°C 


SN54ALS648 
SN74ALS648 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-12 
-15 
mA 


10l 
Low-level 
output current 
12 
24 


481 
mA 


fclock 
Clock frequency 
0 
35 
0 
40 
MHz 
'w 
Pulse duration. 
clocks high or low 
14.5 
12.5 
ns 


'su 
Setup time. A before CABt 
or B before CBA f 
15 
10 
ns 


'h 
Hold time. A after CABt 
or B after CBA t 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AlS648 
SN74ALS648 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 v, 
II = 
- 18 mA 
-1.2 
- 1.2 
V 


Vee 
= 4.5 v to 5.5 V, 
10H = 
- 0.4 
mA 
vCC 2 
VCC 
- 2 


Vee 
= 4.5 V, 
10H = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 
Vee 
- 
4.5 V, 
10H = 
-12 
mA 
2 


Vee 
- 
4.5 V, 
10H - 
-15 
mA 
2 


Vee 
= 4.5 v, 
10L = 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
= 4.5 V, 
10L = 24 mA 
V 


(lOL = 48 mA for - 1 versionl 
'0.35 
0.5 


Control 
inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


II 
mA 
A or B ports 
Vee 
= 5.5 V, 
VI = 5.5 V 
0.1 
0.1 


Control 
inputs 
20 
20 
IIH 
A or B ports~ 
Vee 
= 5.5 V, 
VI 
= 2.7 V 
"A 
20 
20 


Control inputs 
-0.2 
-0.2 


IlL 
A 
or 
8 
ports~ 
Vee 
= 5.5 V, 
VI 
= 0.4 V 
mA 


-0.2 
-0.2 


10 


( 


Vee 
= 5.5 V, 
Vo 
= 2,25 v 
-30 
- 112 
-30 
-112 
mA 


I Outputs 
high 
47 
76 
47 
76 


Ice 
Vee 
= 5.5 v 
I Outputs 
low 
57 
88 
57 
88 
mA 


I Outputs disabled 
57 
88 
57 
88 


~All typical values are at VCC 
= 
5 V, TA = 
25°C 


~For I/O ports. 
the 
parameters 
IIH 
and 
IlL Include 
the 
off-state 
output 
current. 


• The 
output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates 
one 
half 
of the true 
short-circuit 
output 
current. 
10S' 


TEXAS -1!1 
INSTRUMENlS 


fI 


II 


SN54ALS648. 
SN74ALS648 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V, 
Vcc 
- 
4.5 V 10 5.5 V, 


CL - 
50 pF. 
CL - 
50 pF, 


FROM 
TO 
Rl 
- 
5000, 
Rl 
- 
5000, 


PARAMETER 
R2 - 
5000, 
R2 - 
5000, 
UNIT 
(INPUT! 
(OUTPUT) 


TA 
- 
25°C 
TA 
- 
MIN 10 MAX 


'ALS648 
SN54ALS648 
SN74ALS648 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
50 
35 
40 
MHz 


'PLH 
21 
29 
8 
39 
8 
33 
CBA or CAB 
A or B 
ns 


tpHL 
13 
18 
5 
23 
5 
20 


tPLH 
10 
15 
3 
20 
3 
17 


A or B 
8 or A 
ns 


'pHL 
6 
8 
2 
12 
2 
10 


'pLH 
SBA or SA8t 
24 
32 
5 
44 
5 
39 


A or B 
ns 


tPHL 
(with A or Blow) 
15 
21 
4 
26 
4 
22 


'pLH 
SBA or SABt 
16 
22 
6 
30 
6 
25 


A or B 
ns 


tPHL 
(with A or B high' 
14 
19 
6 
25 
6 
21 


tpZH 
IT 
12 
18 
4 
25 
4 
22 


A or B 
ns 


tpZL 
12 
18 
4 
25 
4 
22 


'pHZ 
IT 
5 
8 
1 
12 
1 
10 


A or B 
ns 


'PLZ 
7 
12 
2 
21 
2 
15 


'pZH 
14 
22 
4 
35 
4 
27 
OIR 
A or B 
ns 


'PZL 
10 
17 
3 
25 
3 
19 


'pHZ 
7 
12 
1 
17 
1 
14 


OIA 
A or B 
ns 


tpLZ 
7 
13 
2 
22 
2 
15 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: load 
circuit and voltage waveforms 
are shown in Section 
1. 


TEXAS 
.", 
INSTRUMENTS 


SN54ALS649. 
SN74ALS649 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, 
Vee 
. 
Input voltage 
. 
. 


Operating 
free-air temperature 
range: 
SN54ALS649 
.. 


SN74ALS649 


7V 
7V 


-55°e 
to 125°e 
ooe to 700e 


- 65 °e to 150 °e 


SN54ALS649 
SN74ALS649 


I 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


12 
24 
IOL 
Low-level output current 
48' 


mA 


fclock 
Clock frequency 
0 
25 
0 
30 
MHz 


Iw 
Pulse duration, clocks high or low 
20 
16.5 
ns 


Isu 
Setup time. A before CABt or 8 before CBAr 
15 
10 
ns 


Ih 
Hold time. A after CABt 
or B after CBAt 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
'c 


tThe extended condition applies if VCC is maintained between 4.75 V and 5.25 V. 
The 48·mA limit applies for the SN74AlS649-1 
only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS649 
SN74ALS649 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
-18 
mA 
- 1.2 
-1.2 
V 


IOH 
VCC = 4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VCC - 
4.5 V, 
IOL - 
12 mA 
0.25 
0.4 


VOL 
Vee 
= 4.5 V. 
IOL = 
24 mA 
V 


0.35 
0.5 
(I0L = 48 mA for 
- 1 versions) 


A or B ports 
Vee 
- 
5.5 V, 
VI - 
7V 
0.1 
0.1 
II 
mA 
Control inputs 
Vec 
= 5.5 V, 
VI = 7V 
0.1 
0.1 


A or ports§ 
20 
20 
IIH 
Vec 
= 5.5 V, 
VI = 2.7 V 
"A 
Control 
inputs 
20 
20 


IlL 
Control inputs 
Vee 
5.5 V, 
VI = 0.4 V 
-0.2 
-0.2 


A or B ports!J 
= 
mA 
-0.2 
-0.2 


Ice 
Vce 
5.5 V 
I Outputs 
high 
40 
60 
40 
60 
= 
I Outputs low 
mA 
45 
70 
45 
70 


:tAli typical values are at VCC = 5 V. TA = 
25°C 
§For I/O ports, the parameters IIH and IlL include the off-state output current. 


TEXAS '1!1 
INSTRUMENTS 


II 


SN54ALS649, 
SN74ALS649 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


WITH 
OPEN·COLLECTOR OUTPUTS 


» 
r- 
en 
III:;, 
C.» 
enn 
t These parameters 
are measured with the internal output state of the storage register opposite to that of the bus input. 


::;- 
NOTE 1: Load circuit and voltage waveforms 
are shown in Section 
1. 
oc: 
;::;.' 
en 


VCC 
- 
5 V. 
VCC 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
680 n. 
RL - 
680 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA 
- 
MIN to MAX 


'ALS649 
SN54ALS649 
SN74ALS649 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
40 
25 
30 
MHz 


'pLH 
40 
52 
19 
77 
19 
62 
CBA or CAB 
A or B 
ns 


'pHL 
12 
18 
6 
22 
6 
20 


'pLH 
30 
41 
13 
65 
13 
50 
A or B 
B or A 
ns 


'pHL 
6 
9 
2 
11 
2 
10 


'pLH 
SBA or SABI 
35 
46 
20 
72 
20 
55 
A or B 
ns 


'pHL 
(with A or B Jowl 
15 
21 
6 
26 
6 
22 


tpLH 
SBA or SABI 
35 
46 
20 
72 
20 
55 
A 
or 
B 
ns 
tpHL 
(with A or B high) 
15 
21 
6 
26 
6 
22 


tPLH 
IT 
16 
22 
8 
28 
8 
25 
A 
or 
B 
ns 
tPHL 
13 
18 
2 
23 
2 
20 


'pLH 
16 
22 
8 
28 
8 
25 
OrR 
A or B 
ns 


'PHL 
13 
17 
2 
23 
2 
20 


II 


TEXAS 
~ 
INSTRUMENTS 


SN54AS646. 
SN54AS648. 
SN74AS646. 
SN74AS648 


OCTAL BUS TRANSCEIVERS AND REGISTERS 


WITH 3·STATE OUTPUTS 


Supply voltage, 
VCC ... 
Input voltage: 
Control 
inputs 
I/O ports. 
Operating 
free-air temperature 
range: 
SN54AS646, 
SN54AS648 
. 
SN74AS646, 
SN74AS648 


7V 
7V 
5.5 V 
-55°C 
to 125°C 
O°C to 70°C 


-65°C 
to 150°C 


SN54AS646 
SN74AS646 


SN54AS648 
SN74AS648 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
-12 
-15 
mA 


IOL 
Low-level 
output 
current 
32 
48 
mA 


fclock 
Clock frequency 
0 
75 
0 
90 
MHz 


I Clock high 
6 
5 
Iw 
Pulse duration 
I Clock high 
ns 


7 
6 


tsu 
Setup time. A before CASt or B before CBAT 
7 
6 
ns 


th 
Hold time. A after CASt 
or B after CSA t 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°c 


tI 


II)•.. 
'5 
(,)•.. 
C3 
U)« 
"'C 
Cca 
U) 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
-I 
noted) 
« 


SN54AS646, 
SN74AS646 


PARAMETER 
TEST CONOITIONS 
SN54AS648 
SN74AS648 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typl 
MAX 


VIK 
VCC = 4.5 V, 
'I 
= 
-18 
mA 
- 1.2 
-1.2 
V 


VCC - 
4.5 V 10 5.5 V, 
IOH - 
-2 
mA 
vCC - 2 
VCC 
- 2 


VCC = 4.5 V, 
IOH = 
-3 mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 


VCC - 
4.5 V, 
IOH - 
-12 
mA 
2 


VCC - 
4.5 V, 
IOH - 
-15 
mA 
2 


VOL 
VCC - 
4.5 V, 
IOL - 
32 mA 
0.25 
0.50 


V 


VCC 
= 4.5 V, 
IOL = 48 mA 
0.35 
0.50 


It 
Control 
inputs 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 
A or B ports 
VCC - 5.S V. 
VI = 5.5 V 
0.1 
0.1 


Control 
inputs 
20 
20 
IIH 
A or B ports:t: 
VCC 
= 5.5 V, 
VI = 2.7 V 
"A 
70 
70 


Control inputs 
-0.5 
-0.5 
IlL 
A or B ports§ 
VCC = 5.5 V, 
VI = 0.4 V 
mA 
-0.75 
-0.75 


IO§ 
VCC 
= 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs 
high 
120 
195 
120 
195 


'AS646 
Outputs low 
130 
211 
130 
211 


ICC 
Outputs disabled 
130 
211 
130 
211 
Vcc 
= 5.5 V 
mA 
Outputs 
high 
110 
185 
110 
185 
'AS648 
Outputs low 
120 
195 
120 
195 


Outputs disabled 
120 
195 
120 
195 


t All typical values are at VCC = 5 V. TA 
= 25°C 


:lFor I/O ports, the parameters IIH and III include the off-state 
output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


TEXAS 
." 
INSTRUMENTS 


SN54AS646, 
SN54AS648, 
SN74AS646, 
SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


R1 - 
500 n. 
FROM 
TO 
PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT) 
{OUTPUT) 
TA 
- 
MIN to MAX 


SN54AS646 
SN74AS646 


MIN 
MAX 
MIN 
MAX 


fmax 
75 
90 
MHz 


tpLH 
2 
9.5 
2 
8.5 
CBA or CAB 
A or B 
ns 
tPHL 
2 
10 
2 
9 


'PLH 
2 
11 
2 
9 
A or 8 
8 or A 
ns 
'PHL 
1 
B 
1 
7 


'PLH 
SBA or SAB' 
2 
12 
2 
11 
A or B 
ns 
'pHL 
2 
10 
2 
9 


'PZH 
G 


2 
10 
2 
9 
A or B 
3 


ns 
'PZL 
15 
3 
14 


'pHZ 
G 
2 
11 
2 
9 
A or B 
ns 
'pLZ 
2 
11 
2 
9 


'pZH 
3 
19 
3 
16 
DIR 
A or B 
ns 
'pZL 
3 
21 
3 
18 


'pHZ 
2 
12 
2 
10 
DIR 
A or B 
ns 
'pLZ 
2 
12 
2 
10 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT} 
{OUTPUT) 
TA - 
MIN to MAX 


SN54AS648 
SN74AS648 


MIN 
MAX 
MIN 
MAX 


fmax 
75 
90 
MHz 


tplH 
2 
9.5 
2 
8.5 
CSA or CAB 
A or B 
ns 
tpHL 
2 
10 
2 
9 


tPLH 
2 
9 
2 
8 
A or B 
B or A 
ns 
tPHL 
1 
8 
1 
7 


tpLH 
SBA 
or SAal 
2 
12 
2 
11 
A or B 
ns 
tpHl 
2 
10 
2 
9 


tPZH 
G 
2 
10 
2 
9 
A or B 
ns 
'PZL 
3 
18 
3 
15 


'PHZ 
G 
2 
11 
2 
9 
A or B 
ns 
'PLZ 
2 
11 
2 
9 


tPZH 
3 
19 
3 
16 
DIR 
A or 8 
ns 
'PZL 
3 
21 
3 
18 


'pHZ 
2 
12 
2 
10 
DIR 
A or 8 
ns 
'pLZ 
2 
12 
2 
10 


t These parameters 
are measured with the internal output state of the storage register opposite to that of the bus input. 


NOTE 1: Load circuit and voltage 
waveforms 
are shown in Section 
1. 


TEXAS ." 
INSTRUMENTS 


SN54ALS651 
THRU SN54ALS654. 
SN54AS651. 
SN54AS652 
SN74ALS651 
THRU SN74ALS654. 
SN74AS651. 
SN74AS652 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


02661, 
DECEMBER 
1983-REVISED 
MAY 
1986 


• 
Bus Transceivers/Registers 


• 
Independent 
Registers and Enables for A 
and B Buses 


SN54ALS', 
SN54AS' 
... 
JT PACKAGE 


SN74ALS', 
SN74AS' 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


• 
Multiplexed 
Real-Time and Stored Data 


• 
Choice lIf True and Inverting 
Data Paths 


• 
Choice of 3-State 
or Open-Collector 
Outputs 
to A Bus 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


CAB 


SAB 
GAB 


At 
A2 


A3 


A4 
A5 


A6 
A7 
AB 
GND 


1 '-124 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 
10 
15 


11 
14 


12 
13 


DEVICE 
A OUTPUT 
B OUTPUT 
LOGIC 


'ALS651, 
'AS651 
3-State 
3-State 
Inverting 


'ALS652, 
'AS652 
3·$tate 
3-Slele 
True 


'ALS653 
Open-Collector 
3-Slele 
Inverting 


'ALS654 
Open-Collector 
3-5tate 
True 


SN54ALS', 
SN54AS' 
.. 
FK PACKAGE 


SN74ALS'. 
SN74AS' 
... 
FN PACKAGE 


(TOP VIEW) 


CJ:)ecco 
U<{<t: 
«««UU",,,, 
\:)Cf)UZ>UCf) 


description 


These devices 
consist of bus transce>ver circuits, 
D-type flip-flops, 
and control circuitry 
arranged 
for multiplexed transmission of data directly from 
the 
data 
bus 
or 
from 
the 
internal 
storage 


registers, 
Enable GAB and GBA are provided to 


control the transceiver 
functions, 
SAB and SBA 


control pins are provided to select whether 
real- 


time or stored data is transferred, 
The circuitry 
used for select control will eliminate the typical 
decoding 
glitch 
that 
occurs 
in a multiplexer 
during the transition 
between 
stored and real- 


time 
data, 
A low 
input 
level selects 
real-time 
data, 
and 
a 
high 
selects 
stored 
data. 
The 
following 
examples 
demonstrate 
the 
four 


fundamental 
bus-management 
functions 
that 


can be performed with the octal bus transceivers 
and registers, 


Data on the A or B data bus, or both, can be stored in the internal D flip-flops 
by low-to-high 
transitions 


at the appropriate 
clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and 


SBA are in the real-time transfer 
mode, it is also possible to store data without 
using the internal D-type 
flip-flops 
by simultaneously 
enabling GAB and GBA. In this configuration 
each output 
reinforces 
its input. 


Thus, when all other data sources to the two 
sets of bus lines are at high impedance, 
each set of bus 


lines will remain at its last state. 


282726 


25 


24 


23 


22 


21 


20 
19 


Al 
5 


A2 
6 


A3 
7 


NC 
8 


A4 
9 


A5 
10 


A6 
11 


The -1 versions of the SN74ALS651 
through 
SN74ALS654 
are identical to the standard versions except 
that 
the recommended 
maximum 
IOL is increased to 48 milliamperes. 
There are no -1 versions 
of the 


SN54ALS651 
through 
SN54ALS654, 


The SN54' family is characterized for operation over the full military temperature range of - 55 DCto 125 DC, 
The SN74' 
family 
is characterized 
for operation 
from ODC to 70DC, 


PRODUCTION DATA documents 
contain 
information 


current 
as of publication 
date. Products 
conform to 
specifications 
per the terms of Texas Instruments 


~~~~~:~~i~ai~:1~1e 
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TEXAS 
.• 
INSTRUMENTS 


fI 


SN54ALS651 THRU SN54ALS654, SN54AS651. SN54AS652 
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


GAB 
liBA CAB 
CBA 
SAB 
SBA 
GAB 
liBA CAB 
CBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
H 
H 
X 
X 
L 
X 
» 
r- 
REAL-TIME 
TRANSFER 
REAL-TIME 
TRANSFER 
en 
BUS 
B TO 
BUS 
A 
BUS 
A TO 
BUS 
B 
Q) 


:::::JCo 
» 
en 
C') 
::;'nc: 
;:;.' 
fII 


I 
~ 
GAB 
<lBA CAB 
CBA 
SAB 
SBA 
GAB 
GBA 
CAB 
CBA 
SAB 
SBA 


X 
H 
I 
X 
X 
X 
H 
L 
HorL 
HorL 
H 
H 
L 
X 
X 
I 
X 
X 
L 
H 
I 
t 
X 
X 


STORAGE 
FROM 
TRANSFER 


A ANDIOR 
B 
STORED 
DATA 


TO 
A AND/OR 
B 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS651 
THRU SN54ALS654. 
SN54AS651. 
SN54AS652 


SN74ALS651 
THRU SN74ALS654. 
SN74AS651. 
SN74AS652 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


INPUTS 
DATA 
110 
OPERATION 
OR FUNCTION 


'ALS651, 
'ALS653 
'ALS652, 
'ALS654 


GAB 
GBA 
CAB 
CBA 
SAB 
SBA 
A1 THRU AB 
B1 THRU BB 
'AS651 
'AS652 


L 
H 
H or L 
H or l 
X 
X 
Isolation 
Isolation 


L 
H 
X 
X 


Input 
Input 
Store A and B Data 
Store A and B Data 


X 
H 
H or L 
X 
X 
Input 
Unspecified t 
Store A. Hold B 
Store A, Hold B 


H 
H 
Xl 
X 
Input 
Output 
Store A in both registers 
Store A in both registers 


L 
X 
H or L 
X 
X 
Unspecified t 
Input 
Hold A, Store 
B 
Hold A. Store B 


L 
L 
, 
X 
Xl 
Output 
Input 
Store B in both registers 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Real- Time B Data to A Bus 
Real-Time 8 Data to A Bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored B Data to A Bus 
Stored 
8 Data to A Bus 


H 
H 
X 
X 
L 
X 
Real- Time A Data to B Bus 
Real-Time 
A Data to B Bus 


H 
H 
H or L 
X 
H 
X 
Input 
Output 
Stored A Data to B Bus 
Stored 
A Data 
to B Bus 


Output 
Stored A Data to 8 Bus and Stored A Data to B Bus and 


H 
L 
H or l 
H or L 
H 
H 
Output 
Stored B Data to A Bus 
Stored 
B Data 
to A Bus 


tThe data output functions may be enabled or disabled by vanous signals at the GAB or GBA inputs. Data input functions are always 


enabled, i.e., data at the bus pins will be stored on every low-ta-high transition on the clock inputs. 


iSelect control = L: clocks can occur simultaneously. 
Select control 
= H: clocks must be staggered in order to load both registers. 


logic diagram (positive logic) 


'ALS651, 
'AS651, 
'ALS653 


., 
.201 
I 
., 
., 


I 
I 
I 
I 
I 
...J 


TEXAS ~ 
INSTRUMENlS 


II 


SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652 
SN74ALS651 THRU SN74ALS654, SN74AS651. SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


logic symbols t 


'ALS651, 
'AS651 
'ALS652, 
'AS652 


GSA 1211 
ENllBAI 
GSA 121' 
EN' 
[BAI 


GAB 
III 
EN2 
JABl 
GAB 
III 
EN2 [Asl 


eSA 
1231 
C4 
eSA (23) 
C4 


SBA 
1221 
Gs 
SBA 
1221 
Gs 


CAB 
111 
C6 
CAB 
III 
C6 


SAB 
121 
G7 
SAB 
(2) 
G7 
1201 
'201 
'41 
Bl 
B1 


AI 
Al 
II 


151 
1191 
(191 


A2 
B2 
A2 
B2 


161 
1181 
1181 


l> 


A3 
B3 
A3 
B3 


r- 
171 
(171 
1171 


en 


A4 
B4 
A4 
B4 


Dl 


'BI 
1161 
1161 
AS 
Bs 
AS 
Bs 
:;, 
l:l. 
191 
115) 
1151 
A6 
B6 
A6 
B6 
l> 
(lO) 
1141 
1141 
en 
A7 
B7 
B7 
(") 
11\1 
1131 
1131 


::;;" 
A8 
BB 
B8 
0 
C;;' 
'ALS653 
'ALS654 
en 


eSA 
(21) 
ENl IBAI 


GAB 
131 
EN21ABI 


CSA 
1231 
C4 


SBA 
1221 
Gs 


CAB 
111 
C6 


SAB 
121 
G7 


Al 
Bl 


A1 
B1 


A2 
B2 
A2 


A3 
A3 


A4 
A4 


AS 
BS 
AS 
Bs 


A6 
B6 
A6 
B6 


B7 


B8 


t These symbols are in accordance with ANSIIIEEE Std 91·1984 
and lEe Publication 6' 7-'"2. 


Pin numbers shown are for OW. JT. and NT packages. 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS651. SN54ALS652, SN74ALS651. SN74ALS652 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


Supply voltage, 
VCC . . . 
. 
. 


Input voltage: 
Control inputs 
. . . . . . . . 
. 
. 


I/O ports. 
. 
. . . . . . . . . . . 
. 
. 
Operating 
free-air temperature 
range: SN54ALS651, 
SN54ALS652 
. 


SN74ALS651, 
SN74ALS652. 


7V 
7V 
. 
5.5 V 
-55°C 
to 125°C 
. DOC to 7DoC 
-65°C 
to 15DoC 


SN54ALS651 
SN74ALS651 


SN54ALS652 
SN74ALS652 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level 
output current 
-12 
15 
mA 


12 
24 
IOL 
Low-level 
output current 
mA 


481 


fclock 
Clock frequency 
0 
35 
0 
40 
MHz 


CBA or CAB high 
14.5 
12.5 


tw 
Pulse duration 
ns 


CBA or CAB low 
14.5 
12.5 


tsu 
Setup time before CABt or CSAt 
A or B 
15 
10 
ns 


th 
Hold time after CABt 
or CBA t 
A or B 
5 
0 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


TEXAS -1!1 
INSTRUMENTS 


fI 


SN54ALS651. 
SN54ALS652, 
SN74ALS651, 
SN74ALS652 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS651 
SN74ALS651 


PARAMETER 
TEST CONDITIONS 
SN54ALS652 
SN74ALS652 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vce 
~ 4.5 V. 
II = 
-18mA 
-1.2 
-1.2 
V 


Vee 
= 4.5 V to 5.5 V. 
IOH = 
-0.4 
mA 
Vee-2 
Vee-2 


Vee 
~ 4.5 V, 
IOH = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 


Vee 
- 
4.5 V, 
IOH - 
-12 
mA 
2 


Vee 
- 
4.5 V. 
10H = - 15 mA 
2 


Vee 
- 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
= 4.5 V. 
10L = 24 mA 
0.35 
0.5 
V 


VCC = 4.75 V. IOL = 48 mA (-1 
versions) 


Control inputs 
Vee 
~ 5.5 V. 
VI ~ 7 V 
0.1 
0.1 
II 
mA 
A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
A or B portsf 
Vee 
~ 5.5 V, 
VI ~ 2.7 V 
~A 
20 
20 


Control inputs 
-0.2 
-0.2 


IlL 
Vee 
- 
5.5 V. 
VI ~ 0.4 V 
mA 
A or B portst 
-0.2 
-0.2 


10! 
B ports 
Vee 
~ 5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
- 112 
mA 


Outputs high 
42 
68 
42 
68 


'ALS651 
Outputs low 
52 
82 
52 
82 


Outputs disabled 
52 
82 
52 
82 
Ice 
Vee 
~ 5.5 V 
mA 
Outputs high 
47 
76 
47 
76 


'ALS652 
Outputs low 
55 
88 
55 
88 


Outputs 
disabled 
55 
88 
55 
88 


t All typical values are at VCC = 5 V, TA = 25°C. 
t For I/O ports. the parameters IIH and IlL include the off-state output current. 


§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


VCC - 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
R1 - 
500 n. 
R1 - 
500 n. 
TO 
PARAMETER 
R2 - 
500 n. 
R2 - 
500 n. 
UNIT 


(lNPUTI 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS651 
SN54ALS651 
SN74ALS651 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
50 
35 
40 
MHz 


tpLH 
20 
27 
10 
38 
10 
32 
CBA or CAB 
A or B 
ns 


tPHL 
11 
15 
5 
21 
5 
17 


tpLH 
9 
13 
4 
20 
4 
18 


A or B 
B or A 
ns 


tPHL 
5 
8 
2 
12 
2 
10 


tpLH 
SBA or SABt 
24 
31 
13 
45 
13 
38 
A or B 
ns 
tpHL 
(with A or Blow) 
13 
18 
7 
25 
7 
21 


tpLH 
SBA or SA8t 
15 
20 
8 
30 
8 
25 
A or B 
ns 


tpHL 
(with A or B high) 
13 
18 
7 
25 
7 
21 


tpZH 
GBA 
12 
16 
5 
22 
5 
20 


A 
ns 


tpZI 
11 
15 
5 
21 
5 
18 


tpHZ 
GBA 


4 
7 
2 
10 
2 
9 
A 
ns 
tpLZ 
7 
10 
3 
16 
3 
12 


tpZH 
14 
19 
7 
25 
7 
22 


GAB 
8 
21 
ns 


tpZL 
13 
18 
7 
25 
7 


tPHZ 
5 
10 
2 
14 
2 
12 


GAB 
B 
ns 


tPLZ 
7 
10 
2 
20 
2 
14 


VCC - 
5 V. 
VCC - 
.4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
R2 - 
500 n. 
UNIT 
(lNPUTI 
IOUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS652 
SN54ALS652 
SN74ALS652 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
50 
35 
40 
MHz 


tpLH 
20 
25 
10 
35 
10 
30 
CBA or CAB 
A or 8 
ns 


tpHL 
11 
15 
5 
20 
5 
17 


tpLH 
11 
15 
5 
20 
5 
18 


A or B 
B or A 
ns 


tpHL 
8 
10 
3 
15 
3 
12 


tpLH 
SBA or SABt 
24 
32 
15 
40 
15 
35 
(with A or Blow) 
A or B 
ns 


tpHL 
13 
17 
6 
23 
6 
20 


tpLH 
SBA or SABt 
17 
22 
8 
30 
8 
25 
(with A or B high) 
A or B 
ns 


tPHL 
13 
17 
5 
24 
5 
20 


tPZH 
GBA 
10 
15 
3 
20 
3 
17 


A 
ns 


tpZL 
10 
14 
5 
22 
5 
18 


tpHZ 
GBA 
6 
8 
1 
12 
1 
10 


A 
ns 


tpLZ 
10 
13 
2 
20 
2 
16 


tpZH 
15 
20 
8 
25 
8 
22 
GAB 
B 
ns 


'pZL 
12 
16 
6 
21 
6 
18 


'pHZ 
6 
8 
1 
12 
1 
10 
GAB 
B 
ns 


tpLZ 
10 
13 
2 
21 
2 
16 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


TEXAS 
.." 
INSTRUMENTS 


SN54ALS653. SN54ALS654. SN74ALS653. SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


Supply voltage, Vee . 
Input voltage: 
All inputs and A I/O ports. 
B I/O ports 


Operating free-air temperature 
range: SN54ALS653, 
SN54ALS654 
.......•... 
SN74ALS653, 
SN74ALS654 
. 


7V 
7V 
5.5 
V 
- 55°C 
to 125°C 
ooe to 70°C 
-65°C 
to 150°C 


SN54ALS653 
SN74ALS653 


SN54ALS654 
SN74ALS654 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
v 


VIL 
Low·level 
input voltage 
0.7 
0.8 
v 


VOH 
High-level output voltage 
I A ports 
5.5 
5.5 
v 


IOH 
High-level output current 
I 8 ports 
-12 
-15 
mA 


12 
24 
IOL 
Low-level 
output 
current 
mA 
481 


fclock 
Clock frequency 
0 
25 
0 
35 
MHz 


C8A or CA8 high 
20 
14.5 


Iw 
Pulse 
duration 
ns 
CBA 
or 
CAB 
low 
20 
14.5 


Isu 
Setup time before CAST or CBA t 
A or B 
15 
10 
ns 


Ih 
Hold time after CAST or CSAT 
A or 8 
5 
0 
ns 


TA 
Operating 
fr"ee-air 
temperature 
55 
125 
0 
70 
·C 


TEXAS -1/1 
INSTRUMENTS 


SN54ALS653, SN54ALS654, SN74ALS653, SN74ALS654 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS653 
SN74ALS653 


PARAMETER 
TEST CONDITiONS 
SN54ALS654 
SN74ALS654 
UNIT 


MIN 
Typf 
MAX 
MIN 
Typf 
MAX 


VIK 
Vee 
~ 4.5 V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
~ 4.5 V to 5.5 V. 
IOH ~ -0.4 
mA 
VCC- 2 
VCC-2 


Vee 
- 
4.5 V. 
IOH - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
B ports 
V 


Vee 
- 
4.5 V, 
IOH - 
-12 
mA 
2 


Vce 
- 
4.5 V, 
10H - 
15 mA 
2 


10H 
A ports 
Vce 
= 4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


Vee 
- 
4.5 V. 
IOL-12mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V, 
10L - 
24 mA 
0.35 
0.5 
V 


Vee 
= 4.75 V, 10L = 48 ."A (-1 
versionsl 


Control inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
II 
mA 


A or B ports 
Vee - 5.5 V, 
VI - 5.5 V 
0.1 
0.1 


Control inputs 
20 
20 


IIH 
Vee ~5.5 V, 
VI ~2.7 V 
pA 


A or B ports:f: 
20 
20 


IlL 
Control inputs 
Vee 
5.5 V, 
VI = 0.4 V 
-0.2 
-0.2 
mA 
= 


A or B ports* 
-0.2 
-0.2 


10! 
8 ports 
Vee ~5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs high 
47 
76 
47 
76 


'ALS653 
Outputs 
low 
55 
88 
55 
88 


Outputs disabled 
55 
88 
55 
88 


Ice 
Vee ~5.5 V 
mA 
Outputs high 
47 
76 
47 
76 


'ALS654 
Outputs low 
55 
88 
55 
88 


Outputs disabled 
55 
88 
55 
88 


t All typical values are at VCC = 5 V, TA = 25°C. 
t For I/O ports, the parameters IIH and IlL include the off·state output current. 


§ The output conditions have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S' 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS653, 
SN54ALS654, 
SN74ALS653, 
SN74ALS654 


OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


VCC - 
5 V, 
Vcc 
- 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


RL - 
680 0 IA outputsl, 
RL - 
680 0 IA outputs). 


FROM 
TO 
R1 - 
R2 - 
500 0 18 outputs). 
R2 - 
R2 - 
500 0 (8 outputsl, 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS653 
SN54ALS653 
SN74ALS653 


'ALS654 
SN54ALS654 
SN74ALS654 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
40 
25 
35 
MHz 


tpLH 
30 
50 
16 
71 
16 
64 


C8A 
A 
ns 
tpHL 
11 
15 
6 
24 
6 
22 


tPLH 
20 
25 
10 
35 
10 
30 


CAB 
B 
ns 
tpHL 
11 
15 
5 
20 
5 
17 


tPLH 
11 
15 
5 
20 
5 
18 
A 
B 
ns 


tpHL 
10 
13 
2 
18 
2 
15 


tPLH 
20 
44 
12 
63 
12 
56 
B 
A 
ns 


tpHL 
10 
13 
2 
18 
2 
15 


tPLH 
SBA t 
35 
50 
19 
68 
19 
62 
A 
ns 


tpHL 
(with B low I 
15 
22 
5 
27 
5 
25 


tPLH 
SBAt 
35 
50 
19 
68 
19 
62 
A 
ns 


tpHL 
(with B high) 
15 
22 
5 
27 
5 
25 


tPLH 
SAB' 
24 
32 
12 
40 
15 
35 
B 
ns 


tpHL 
{with A low I 
13 
18 
6 
25 
6 
22 


tpLH 
SABt 
18 
22 
8 
30 
B 
25 
B 
ns 
tpHL 
(with A high) 
13 
19 
6 
25 
6 
22 


tpLH 
GBA 
17 
23 
6 
35 
6 
30 
A 
ns 


tpHL 
14 
20 
6 
27 
6 
24 


tpZH 
15 
20 
8 
25 
8 
22 
GAB 
B 
ns 
tPZL 
13 
17 
6 
25 
6 
22 


tPHZ 
8 
12 
1 
16 
1 
14 
GAB 
B 
ns 


tpLZ 
10 
13 
2 
21 
2 
16 


TEXAS -Ij} 
INSTRUMENTS 


SN54AS651, SN54AS652, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


Supply 
voltage, 
VCC .. 


Input voltage: 
Control 
inputs 
I/O ports .... 
Operating 
free-air 
temperature 
range: 
SN54AS651, 
SN54AS652 
SN74AS651, 
SN74AS652 


7V 
7V 
. ... 
5.5 V 
-55°C 
C to 
125°C 


DOC to 7DoC 
-65°C 
to 
15DoC 


SN54AS651 
SN74AS651 


SN54AS652 
SN74AS652 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low41evel output current 
32 
48 
mA 


fclock 
Clock frequency 
0 
75 
0 
90 
MHz 


C8A or CA8 high 
6 
5 
tw 
Pulse duration 
ns 
CBA or CAB low 
7 
6 


tsu 
Setup time before CASt or CBA t 
A or B 
7 
6 
ns 


th 
Hold time after CASt or CBAt 
A or B 
0 
0 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
'c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS651 
SN74AS651 


PARAMETER 
TEST CONDITIONS 
SN54AS652 
SN74AS652 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
-18mA 
- 1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V. 
IOH - 
2 mA 
vCC 
2 
vCC 
2 


VCC - 
4.5 V. 
IOH - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 


VCC - 
4.5 V. 
IOH ~ -12 
mA 
2 


VCC - 
4.5 V. 
IOH - 
15 mA 
2 


VCC - 
4.5 V. 
IOL ~ 32 mA 
0.25 
0.50 
VOL 
V 


VCC - 
4.5 V, 
IOL - 
48 mA 
0.35 
0.50 


Control inputs 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
II 
mA 
A or 8 ports 
VCC - 
5.5 V. 
VI ~ 5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
VCC ~5.5 V. 
VI ~ 2.7 V 
.A 
A or B portsi 
70 
70 


Control inputs 
-0.5 
-0.5 
IlL 
VCC = 5.5 V. 
VI ~ 0.4 V 
mA 
A or B portsi 
-0.75 
-0.75 


IO§ 
VCC ~5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
- 112 
mA 


Outputs high 
110 
185 
110 
185 


'AS651 
Outputs low 
120 
195 
120 
195 


Outputs disabled 
130 
195 
130 
195 
ICC 
Vcc 
= 5.5 V 
mA 
Outputs 
high 
120 
195 
120 
195 


'AS652 
Outputs low 
130 
211 
130 
211 


Outputs disabled 
130 
211 
130 
211 


t All typical values are at Vec 
= 5 V. TA = 
25°C. 
i For 110 ports, the parameters IIH and III include the off-state 
output current. 


§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


TEXAS 
~ 
INSTRUMENTS 


• 


SN54AS651. 
SN54AS652. 
SN74AS651. 
SN74AS652 
OCTAL BUS TRANSCEIVERS 
AND REGISTERS 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
MIN to MAX 


SN54AS651 
SN74AS651 


MIN 
MAX 
MIN 
MAX 


fmax 
75 
90 
MHz 


tPLH 
2 
9.5 
2 
8.5 


C8A or CA8 
A or 8 
ns 


tPHL 
2 
10 
2 
9 


tPLH 
2 
9 
2 
8 


A or B 
B or A 
ns 


tpHL 
I 
8 
1 
7 


tPLH 
S8A or SABt 
2 
12 
2 
II 


A or B 
ns 


tPHL 
2 
10 
2 
9 


tpZH 
GBA 
2 
II 
2 
10 
A 
ns 


tpZL 
3 
18 
3 
16 


tpHZ 
GBA 
2 
10 
2 
9 


A 
ns 


tPLZ 
2 
10 
2 
9 


tpZH 
3 
12 
·3 
II 
GAB 
B 
ns 


tPZL 
3 
20 
3 
16 


tpHZ 
2 
II 
2 
10 
GAB 
B 
ns 


tPLZ 
2 
12 
2 
II 


:x:- 
r0- 
C/) 


Q) 
::JQ. 
:x:- 
C/) 
(') 
::;;' 
(") 
c: 
.AS652 switching 
characteristics 
(see Note 1) 
;:i: 
UI 
Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS652 
SN74AS652 


MIN 
MAX 
MIN 
MAX 


fmax 
75 
90 
MHz 


tpLH 
2 
9.5 
2 
8.5 
CBA or CAB 
A or B 
ns 


tPHL 
2 
10 
2 
9 


tPLH 
2 
11 
2 
9 
A or B 
8 or A 
ns 


tPHL 
I 
8 
I 
7 


tPLH 
SBA or SABt 
2 
12 
2 
11 


A or B 
ns 


tPHL 
2 
10 
2 
9 


tpZH 
GBA 
2 
II 
2 
10 
A 
ns 


tpZL 
. 
3 
18 
3 
16 


tpHZ 
GBA 
2 
10 
2 
9 
A 
ns 


tPLZ 
2 
10 
2 
9 


tpZH 
3 
12 
3 
II 
GAB 
B 
ns 


tpZL 
3 
20 
3 
16 


tPHZ 
GAB 
2 
II 
2 
10 
B 
ns 
tPLZ 
2 
12 
2 
II 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


TEXAS • 
INSTRUMENTS 


SN54ALS666, 
SN54ALS667, 
SN74ALS666, 
SN74ALS667 
8-BIT D-TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 


02855, 
JUNE 
1984 
- 
REVISED MAY 
1986 


• 
3-State 
I/O-Type Read-Back Inputs 


• 
Bus-Structured 
Pinout 


• 
Choice of True or Inverting 
Logic 
'ALS666 
True Outputs 
•ALS667 
Inverting 
Outputs 


• 
Preset and Clear Inputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers. and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These B-bit latches are designed specifically 
for 
storing the contents 
of the input data bus plus 
providing 
the 
capability 
of 
reading-back 
the 
stored data onto the input data bus. In addition, 
they provide a 3-state buffer type output and are 
easily utilized in bus-structured 
applications. 


The eight latches of the' ALS666 
and' ALS667 
are transparent 
Ootype. While the enable (C) is 
high, the Q outputs 
of the' ALS666 
will follow 
the data 
(01 inputs. 
On the 
'ALS667, 
the Q 
outputs 
will 
provide 
the 
inverse 
of 
what 
is 
applied to its data (0) inputs. On both devices, 
the Q or Q output will be in the high-impedance 
state if either output control, 
OE1 or OE2, is at 
a high logic level. 


Read-back is provided thru the read-back control 
input (OERB). When OERB is taken low, the data 
present at the output of the data latches will be 
allowed to pass back onto the input data bus. 
When it is taken 
high, the output 
of the data 
latches will be isolated from the data (0) inputs. 
The 
read-back 
control 
does 
not 
affect 
the 
internal 
operation 
of 
the 
latches; 
however, 


caution should be exercised not to create a bus- 
conflict 
situation. 


The 
SN54ALS666 
and 
SN54ALS667 
a~ 


characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74ALS666 
and 
SN75ALS667 
are 
characterized 
for operation from ooe to 70°C. 


SN54AlS666 
... 
JT PACKAGE 
SN74AlS666 
... 
OW DR NT PACKAGE 


ITOP VIEW) 


OERB 


OE1 
10 
20 
30 
40 
50 
60 
70 
BO 
ClR 
GNO 


SN54AlS666 
FK PACKAGE 
SN74AlS666 
FN PACKAGE 


ITOP VIEW) 


20 
5 
30 
6 
40 
7 


NC 
8 
50 
9 
60 
10 
70 
11 


1 V24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


~ 
17 


~ 
16 
10 
15 


11 
14 


12 
13 


PRODUCTION DATA documents 
cont.in 
information 
current II of public.tion 
dill. Productl conform to 


IplCific.tions 
per the terms of Te•• s Instruments 
~~~::~~i~'i~:1~1~ 
~::~~~ti:fn:1~~:::~:l:::S 
not 
TEXAS ." 
INSTRUMENTS 


II 


SN54ALS666. 
SN54ALS667. 
SN74ALS666. 
SN74ALS667 


8-BIT D-TYPE TRANSPARENT 
READ-BACK LATCHES 


WITH 3-STATE OUTPUTS 


SN54AlS667 
... 
JT PACKAGE 
SN74AlS667 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


OERB 
1\.724 
VCC 


OEI 
2 
23 
0E2 
10 
3 
22 
10 


20 
4 
21 
20 


30 
5 
20 
30 
40 
6 
19 
40 
50 
7 
18 
50 
60 
8 
17 
60 


70 
II 
16 
70 
80 
10 
15 
80 


CLR 
11 
14 
PRE 


GNO 
12 
13 
C 


SN54AlS667 
FK PACKAGE 
SN74AlS667 
FN PACKAGE 


ITOPVIEWI 
~I~UN 
~I~ ~ ~ ~I~I~ 


282726 


25 
20 


24 
30 


23 
40 


22 
NC 


21 
50 


20 
60 


19 
70 


20 
5 
30 
6 


40 
7 
NC 
8 


50 
9 
60 
10 


70 
11 


12131415161718 


0la: 0 U UI~IO 
(X)d~Z 
a..CD 


(22) 10 


(211 20 


(20) 30 


119140 
(18) 50 


1171 60 
(16170 
(15) 80 


tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12 
Pin numbers shown are for OW. JT. and NT packages. 


121120 
(201 30 


1191 40 
(18) 50 


1171 60 


(16) 7n 


(15) 8n 


TEXAS 
• 
INSTRUMENTS 


SN54ALS666, 
SN54ALS667, 
SN74ALS666, 
SN74ALS667 


8·BIT D-TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 


logic 
diagrams 
(positive 
logic) 


-ALS666 


TEXAS -1/1 
INSTRUMENTS 


II 


SN54ALS666. 
SN54ALS667. 
SN74ALS666. 
SN74ALS667 


a·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 


DATA BUS 
X 
INPUT DATA 
~ 
READ BACK 
~ 
INPUT DATA 
___ 
~I 
!IZIIl. 
~--------- 
;'--tsu,- __.",.I---th~ 
I 
: 
I 
I 
: 
I 
L 
i4--'SU*-- 
!4-'dls+!: 


\ 
1""'-- 
1 
: 
l4-'pd+1 
j4-'pd+t 


a 
I 
X===============================================C 
I!I 
CLR = H, PRE = H, GEl 
= L. GE2 = L 


~ 
-This 
setup time ensures the readback circuit 
will not create a conflict 
on the input data bus. 


absolute maximum ratings over operating free-air temperature range (unless otherwise 
noted) 


Supply voltage, 
Vee 
. 
. 
. 
Input voltage 
(all inputs except 
D input) 


Voltage 
applied to D inputs and to disabled 3-state 
outputs 


Operating free-air temperature 
range: 
SN54ALS666, 
SN54ALS667 
SN74ALS666, 
SN74ALS667 
. 


7V 
7V 
5.5 
V 
-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54ALS666 
SN74ALS666 


SN54ALS667 
SN74ALS667 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High-level input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


'OH 
High-level output 
current 
Q 
- 1 
-2.6 


D 


mA 
-0.4 
-0.4 


Load-level output 
current 


Q 
12 
24 


'OL 
D 
mA 
4 
8 


Enable C high 
15 
10 


Iw 
Pulse duration 
CLR low 
10 
10 
ns 


PRE low 
10 
10 


Setup time 


Data before Cl 
15 
10 


'su 
Data before OERBl 
15 
10 


ns 


Ih 
Hold time 
Data 
after 
Cl 
10 
5 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


TEXAS .• 
INSTRUMENTS 


SN54ALS666, 
SN54ALS667, 
SN7lALS666, 
SN74ALS667 


a-BIT D-TYPE TRANSPARENT 
READ-BACK LATCHES 


WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS666 
SN74ALS666 


PARAMETER 
TEST CONOITIONS 
SN54ALS667 
SN74ALS667 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


vlK 
Vec 
~ 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


All outputs 
Vee 
- 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
Vcc-2 
VCC- 2 


VOH 
Q orO 
Vee 
- 
4.5 V, 
10H - 
-1 mA 
2.4 
3.3 
V 


VCC - 
4.5 V, 
10H = 
2.6 mA 
2.4 
3.2 


Vee 
~ 4.5 V, 
10L~ 4 mA 
0.25 
0.4 
0.25 
0.4 


0 


Vce 
- 
4.5 V, 
10L - 
8 mA 
0.35 
0.5 
VOL 
V 


QorO 
VCC ~ 4.5 V, 
IOL~12mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 V, 
10L - 
24 mA 
0.35 
0.5 


~ 
OorD 
Vee 
- 
5.5 V, 
Va 
= 2.7 V 
20 
20 


lOlL 
Vee 
= 5.5 V, 
Va 
= 0.4 V 
-20 
-20 
,A 


o inputs 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 
II 
mA 
All others 
Vec 
~ 5.5 V, 
V ~ 7 V 
0.1 
0.1 
o inputs. 
20 
20 


IIH 
All others 
Vee 
= 5.5 V, 
V ~ 2,7 V 
20 
20 


,A 


o inputs. 
-0.1 
-0.1 
IlL 
Vec 
~ 5.5 V, 
VI ~ 0.4 V 
mA 
All others 
-0.1 
-0.1 


10! 
Vee 
= 5.5 V, 
Va 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Q outputs high 
25 
50 
25 
50 


'ALS666 
Q outputs low 
40 
73 
40 
73 


VCC = 5.5 V, 
a outputs 
disabled 
30 
55 
30 
55 


Ice 
OERB high 
mA 
Q outputs high 
25 
50 
25 
50 


'ALS667 
Q outputs low 
45 
79' 
45 
79 


Q outputs disabled 
30 
60 
30 
60 


t All typical 
values 
are at VCC = 
5 V. TA = 25°C. 


t. For I/O ports, the parameters IIH and IlL include the off-state output current. 


§ The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit 
output currents, 10S. 


TEXAS -1!1 
INSTRUMENTS 


fI 


SN54ALS666, 
SN54ALS667, 
SN74ALS666, 
SN74ALS667 
8·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


FROM 
TO 
CL - 
50 pF. 
CL - 
50 pF. 


PARAMETER 
TA 
- 
25°C 
TA 
- 
MIN to MAX 
UNIT 
(INPUT) 
(OUTPUT) 
'ALS666 
SN54ALS666 
SN74ALS666 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
7 
10 
3 
18 
3 
14 
0 
Q 
ns 


tPHL 
11 
15 
4 
22 
4 
18 


tpLH 
12 
16 
6 
25 
6 
21 
C 
Q 
ns 


tpHL 
16 
21 
8 
32 
8 
27 


tpHL 
CLR 


Q 
17 
22 
9 
32 
9 
29 
ns 


tpHL 
0 
17 
24 
11 
36 
11 
32 


tpLH 
PRE 


Q 
13 
18 
7 
28 
7 
22 
ns 


tpHL 
0 
17 
22 
9 
35 
9 
28 


ten 
OERB 
11 
17 
4 
25 
4 
21 
0 
ns 


tdis 
6 
11 
1 
18 
1 
14 


ten 
0E1. 
0E2 
11 
17 
4 
25 
4 
21 
Q 
ns 


tdis 
6 
11 
1 
18 
1 
14 


» 
r- 
en 


Ql:;,C.» .AlS667 
switching characteristics (see Figure 1) 
en 
(") 
::;;.nc;:;'. 
fIl 


VCC - 
5 V. 
VCC - 
4.5 V to 5.5 V. 


FROM 
TO 
CL - 
50 pF. 
CL - 
50 pF. 


PARAMETER 
TA 
- 
25°C 
TA 
- 
MIN to MAX 
UNIT 
(lNPUTI 
{OUTPUTI 


'ALS667 
SN54ALS667 
SN74ALS667 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
0 
13 
17 
6 
24 
6 
20 
0 
ns 


tpHL 
9 
13 
4 
18 
4 
15 


tPLH 
C 
0 
18 
23 
9 
35 
9 
28 
ns 


tPHL 
14 
19 
7 
27 
7 
22 


tPLH 
CLR 
0 
14 
19 
7 
28 
7 
24 
ns 


tpHL 
0 
17 
23 
8 
30 
8 
26 


tpHL 
PRE 
Q 
17 
23 
8 
30 
8 
25 
ns 


tpLH 
0 
18 
25 
9 
35 
9 
28 


ten 
OERB 
11 
17 
4 
25 
4 
21 
0 
ns 


tdis 
6 
11 
1 
20 
1 
14 


ten 
0E1. 0E2 
0 


11 
17 
4 
25 
4 
21 


tdis 
6 
11 
1 
20 
1 
14 
ns 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS666. 
SN54ALS667. 
SN74ALS666. 
SN74ALS667 


8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3-STATE OUTPUTS 


7V 
~ 
SI 


FROM OUTPUT 
UNOER TEST 
CL 


(See Note Al 


TEST 
POINT 
5000 


./ 
3.5V 


./." 
1.3 V 
____ 
0_:_ - - - - - - - 
0.3 V 


:-- tsu •••••• 
th ~ 


~ 


-,----3.5V 
1.3V 
1.3 V 
0.3V 


INPUT 
~-,.~V- 
- 
- 
3.5V 
Jf 
I."V 
~ 
O.3V 


tp LH--14-----+l 
If------*-tpH L 


IN.pHASf: ~I 
I 
: 
-!- - 
VOH 
OUTPUT 
: 
1.3 V 
: 
1.3 V 
I 
VOL 
tpH L--l4----+f 
i4-----+t- 
tpLH 
I 
I 
OUT~F~HASE~.~" 
~ 
VOH 
OUTPUT 
~~.~V 


(SeeNot. 0) 
- 
- 
- 
VOL 


VOL TAGE WAVEFORMS 
PROPAGATION OELAY TIMES 


7V 
~ 
SI 


FROM OUTPUT 
UNOER TEST 


CL 


(See Note Al 


TEST 
POINT 


1 kO 


~--- 


~,.~v 
, .•• 
~ 
;...- 
tw----..o 
~~tw.~yr- 


~--- 


OUTPUT 
~ 
3.5 V 


CONTROL 
1.3 V 
I 1.3 V 


(low-level 
I 
-1-- - - ---- 
0.3 V 


enabling) 
tPZL~ 
~ 
••.•. tPLZ 
I I 
II 


I 
: 
I : 
•• 3.5 V 


WAVEFORM 1 --;\! 
1.3V 
i :~3V 


SI CLOSEO 
I ~----""'--:.I=-= 
VOL 


(SeeNot. BI 
tPZH ~ 
-tl r4-tPHZ T 


~ 


-----i:-v 


WAVEFORM 2 
I 
-----f- 
OH 
S10PEN 
1.3 V 
(SeeNot. BI 
0.3 V -0 V 


VOLTAGE WAVEFORMS 
ENABLE ANO OISABLE TIMES, THREE·STATE OUTPUTS 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. All input pulses have the following characteristics: 
PAR 
::s:1 MHz. tr 
= tf 
= 2 ns. duty cycle 
= 50%. 


O. When measuring propagation delay times of 3·state outputs. switch S1 is open. 


TEXAS '1!1 
INSTRUMENlS 


II 


B 


SN54ALS677A. 
SN54ALS678. SN74ALS677A. 
SN74ALS678 


16-81TADDRESS 
COMPARATORS 


• 
'ALS677A 
is a 16-bit Address Comparator 
with 
Enable 


• 
'ALS678 
is a 16-bit Address Comparator 
with 
Latch 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard Plastic and Ceramic 300-mil 
DIPs 


SN54ALS677 
A ... 
JT PACKAGE 
SN74ALS677A 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


Al 
" 'cc 
A2 
" 


cr 


A3 
22 
Y 
A4 . " 


P3 
AS 
s 
20 
P2 
A. 
" 


Pl 
A7 
7 
" 


PO 
AS 
" 
Al. 
Ag 
" 


AlO 
Al0 ,. " 


AU 
A11 " " 


A13 
GNO " " 


A12 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


The 
'ALS677 
A 
and 
'ALS678 
address 
comparators 
simplify 
addressing 
of 
memory 


boards and/or other peripheral devices. The four 
P 
inputs 
are 
normally 
hard 
wired 
with 
a 


preprogrammed 
address. 
An internal 
decoder 
determines what input information applied to the 
16 A inputs must be low or high to cause a low 
state at the output 
(Y). For example, a positive- 
logic bit combination 
of 0111 (decimal 7) at the 
P input determines 
that inputs A 1 through 
A 7 
must be low and that inputs A8 through 
A 16 
must be high to cause the output 
to go low. 
Equality of the address applied at the A inputs 
to the preprogrammed 
address is indicated 
by 
the output 
being low. 


The 'ALS677A 
features 
an enable input (<3\ 


When G is low, the device is enabled. When G 
is high, the device is disabled and the output is 
high 
regardless 
of the 
A and P inputs. 
The 


'ALS678 features a transparent latch and a latch 
enable input (C). When C is high, the device is 
in the transparent 
mode. When C is low, 
the 
previous logic state of Y is latched. 


SN54ALS677A 
FK PACKAGE 
SN74ALS677A 
FN PACKAGE 


{TOP VIEW) 


,r'7'::;n:;~;;7S"7~7"'i7r. 
-, 


2S 
P3 
24 
P2 
2J 
Pl 
22 
NC 
21 
PO 
70 
A16 


19 
A15 


12131415161118 


A4 
ASA. 
, 


NC 


A7 


AS 
10 


A9 
11 


SN54ALS678 
... 
JT PACKAGE 
SN74ALS678 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


Al 
" 


'CC 
A2 
" 


C 
A3 
22 
Y 
A4 
" 


P3 
AS 
20 
P2 
A. 
" 


Pl 
.7 , 
'S 
PO 


'S 
" 


Al. 
A9 
.. 
AlO 


"0 .. " 


AU 
A11 " " 


"3 
GNO " " 
A12 


SN54ALS678 
FK PACKAGE 
SN74ALS678 
FN PACKAGE 


(TOP VIEW) 
The 
SN54ALS677A 
and 
SN54ALS678 
are 


characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN54ALS677A 
and 
SN74ALS678 
are 


characterized 
for operation from O°C to 70°C. 
,r'7'';'"';~;"",~,;,.n 


15,. 
" 
22 
" 
20 
" 
12131415161118 


A4 
AS 
A6 
NC 
• 
A7 
9 


AS 
10 
A9 
'I 


PRODUCTION DATA documents contain information 
current IS of publication date. Products conform to 
IptK:ifiutions 
par the terms of Texas Instruments 
~:~~~i~8t::1~1i 
~~~:~ti:fn :IIO::::~:':~~I 
not 
TEXAS 
." 
INSTRUMENTS 


SN54ALS677A. 
SN54ALS678. 
SN74ALS677A. 
SN74ALS678 
16-81T ADDRESS 
COMPARATORS 


'ALS677A 
'ALS67S 
INPUTS COMMON TO 'ALS677A 
ANO 'ALS67S 
OUTPUT 
G 
C 
P3 
P2 
Pl 
PO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 
Al0Al 
1 A12A13A14A15A16 
Y 


L 
H 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
L 
H 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
L 


L 
H 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
L 


L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
L 


L 
H 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
L 


L 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
L 


L 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
L 


L 
H 
All other combinations 
H 


H 
.ALS677 A: Any combination 
H 


L 
'ALS678: 
Any combination 
Latched 


TEXAS 
." 
INSTRUMENTS 


'ALS677A 
logic symbolt 
•ALS677 A logic diagram (positive logic) 


[ADDRESS 
COMP) 
'" 
G 
1231 
A' 
EN 
P;> 
, 
0' 
Bot> 
(181 
PO } 


, 
A2 
(2) 


P1 
1191 
P;> 
2 
:, 


2 


P2 
1201 
P;> 
3 
=, 
A3 
131 


P3 
1211 
3 


P;>4 
=1 
A4 
141 


Al 
111 
2' 
4 
II 


A2 
121 
P;> 
5 
-, 
22 
AS 
151 
5 


A3 
131 
23 
P;> 
6 
-1 


A4 
141 
6 
en 
24 
A6 
(51 
•.. 
P;> 
7 
-1 
'S 
A5 
151 
25 
7 


161 
P;> 
B 
-, 
(22) y 
() 
A6 
26 
.. 


B 
171 
C3 
A7 
171 
27 
P;> 
9 
=, 
A7 


IBI 
9 


'BI 
en 
AB 
2B 
AB 
« 
P;;.10 
-, 


A9 
191 
29 
10 
"0 


A10 
110) 
P;;tl1 
01 
A9 
191 
C 
2'0 
«S 
11 


All 
1111 
211 
P;;': 12 
=1 
en 


1'31 
'2 
A10 
110) 
...J 


A'2 
2'2 
« 
P;> 
13 
-1 


A'3 
1141 
213 
'3 


A14 
1151 
P;> 
14 
=1 
All 
(1'1 
2'4 
'4 


A15 
(16) 
P:II 15 
-1 
2'5 
1171 
'5 
AU 
(131 
A,6 
2'6 


'6 


A13 (14) 


A14 
1151 


A1S 
116) 


A'6 


PO 


P' 


P2 


P3 
if 
(231 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 


Pin numbers shown are for OW, JT. and NT packages. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS678, 
SN74ALS678 
16-BIT ADDRESS COMPARATORS 


'ALS678 
logic symbolt 
'ALS678 
logic diagram (positive logic) 


(ADDRESS 
COMP] 
'" 
1231 
A' 


C 
C20 


'1 
1181 '} ": 


& 


PO 
A2 
121 


Pl 


1191 
P;> 
2 
=1 


1201 
P 
2 


P2 
P;> 
3 
=1 
A3 
131 


P3 


1211 
3 
3 


111 


P;> 
4 
-I 
A4 
(41 
II 


Al 
21 
4 


121 
P;> 
5 
-1 


A2 
22 
AS 
151 
5 


A3 
131 
23 
'1 
P;> 
6 
:r> 
A4 
141 
24 
6 


P;> 
7 
-I 
A6 
(61 
r- 
(51 
en 


AS 
25 
7 


Q) 
A6 
161 
26 
P;> 
8 
-, 


:] 
8 
A7 
(71 
Q. 
A7 
171 
27 
P;> 
9 
=1 
:r> 
A8 
181 
28 
9 
A8181 
P;;tl0 
-, 
en 
A9 
191 
29 
10 
(") 
1101 
P>11 
=, 
A9 
(9) 
::;" 
AI. 
21. 
11 
(") 


All 
1"1 
211 
P~12 
'1 
c: 
1131 
12 
A1Q 
1101 
;:;: 
A12 
212 
C/l 
p~ 
13 
-1 


A13 


1141 
213 
13 


A14 
(151 
214 
P ~ 14 
-I 
Al' 
1111 


14 


A15 
1161 
215 
p", 
1 
=1 


1171 
1 
AU 
(131 
A16 
216 


'6 


Al3 
(14) 


A14 
1151 


A15 
(l6) 


A,6 
1171 


PO 
1181 


P' 


1191 


P2 
1201 


P3 
(211 


C 
(23) 


t This symbol is in accordance 
with ANSI/IEEE sro 91-1984 
and lEe Publication 
617 -12. 
Pin numbers shown are for OW, JT, and NT packages. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS677A, SN54ALS678. SN74ALS677A. SN74ALS678 
16·81TADDRESS 
COMPARATORS 


Supply voltage, Vcc .... 
Input voltage 
Operating free-air temperature 
range: 
SN54ALS677 A, SN54ALS678 
SN74ALS677A, 
SN74ALS678. 


7V 
7V 


- 55°C 
to 125°C 
..... 
O°C to 70°C 


-65°C 
to 150°C 


SN54ALS677A 
SN74ALS677A 


SN54ALS678 
SN74ALS678 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
55 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
08 
0.8 
V 


10H 
High-level 
output 
current 
-1 
-2.6 
mA 


10L 
low-level 
output 
current 
12 
24 
mA 


Iw 
Pulse duration, 
enable C high 
I 'ALS678 
45 
40 
ns 


Isu 
Setup time, data before C1 
, 'ALS678 
50 
45 
ns 


th 
Hold time. data after C1 
I 'ALS678 
10 
5 
ns 


TA 
Oper ating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS677A 
SN74ALS677A 


PARAMETER 
TEST CONDITIONS 
SN54ALS678 
SN74ALS678 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
= 4.5 V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vec 
- 
4.5 V 10 5.5 V, 
10H - 
0.4 mA 
vCC -2 
VCC- 2 


VOH 
Vee 
= 4.5 V. 
10H = 
-1 
mA 
2.4 
3.3 
V 


VCC - 
4.5 V. 
10H = 
-2.6 
mA 
2.4 
3.2 


VCC - 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI-2.7V 
20 
20 
pA 


IlL 
Vee 
= 5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee 
= 5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
"ALS677A 
Vee 
= 5.5 V 
21 
33 
21 
33 


l'ALS678 


mA 
21 
35 
21 
35 


t All typical values are at VCC 
= 5 V, TA 
= 25°C. 


t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


TEXAS 
• 
INSTRUMENTS 


II 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
RL - 
500 n. 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT! 
TA - 
25°C 
TA 
- 
MIN to MAX 


'ALS677A 
SN54ALS677A 
SN74ALS677A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tPLH 
11 
18 
4 
28 
4 
25 
Any P 
Y 
ns 
tpHL 
22 
32 
8 
43 
8 
38 


tpLH 
10 
17 
5 
40 
5 
35 
Any A 
Y 
ns 
tpHL 
16 
25 
5 
35 
5 
30 


tpLH 
G 
6 
10 
3 
15 
3 
13 
Y 
ns 
tpHL 
16 
30 
5 
40 
5 
35 


» .ALS678 switching characteristics (see Note 1) 
r- 
en 
Q)~ 
Co 
» 
en 
("') 
~ 
(') 
c: 
;:+ 
en 


Vcc 
- 
4.5 V to 5.5 V. 


FROM 
TO 
CL - 
50 pF. 


PARAMETER 
RL - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54ALS678 
SN74ALS678 


MIN 
MAX 
MIN 
MAX 


tPLH 
Any P 
6 
27 
6 
22 
Y 
ns 
tPHL 
10 
52 
10 
43 


tPLH 
Any A 
5 
25 
5 
21 
Y 
ns 
'pHL 
5 
40 
5 
35 


'pLH 
C 
3 
25 
3 
20 
Y 
ns 
'pHL 
15 
54 
'5 
48 


TEXAS "!1 
INSTRUMENTS 


SN54ALS677A. 
SN54ALS678. 
SN74ALS677A, 
SN74ALS678 
16·81T ADDRESS 
COMPARATORS 


The' ALS677 A and' ALS678 
can be wired to recognize anyone 
of 216 addresses. 
The number of "lows" 
in 


the address determines 
the input pattern 
for the P inputs. 
Then those system address lines that are low in the 
address to be recognized 
are connected 
to the lowest 
numbered 
A inputs of the address comparator 
and the 
system 
address lines that 
are high are connected 
to the highest 
numbered 
A inputs. 


A15 
A14 
A13 
A12 
A11 
H 
H 
L 
L 
H 
A10 
H 


System address lines A 13, A 12, A9, A8, A5, and A4 to comparator inputs A 1 through A6 in any convenient 
order. 


The following 
circuit is a modulo-N synchronous 
counter. The' ALS 163 is connected 
to provide a low-level 
clear 
signal when 
N = FEFF16. 


4 


'ALS163 


eTR 16 


'AlS677A 


ADDRESS 
COMP 
G 
EN 
PO} 


vCC 
P1 


PZ 
MAX COUNT 


P3 


A1 
[P - 11 


15 
AZ . .. A16 


ClR 


ClK 


TEXAS 
• 
INSTRUMENTS 


B 


PRODUCT 
PREVIEW 
SN54ALS679. SN54ALS680, SN74ALS679, SN74ALS680 
12-81TADDRESS 
COMPARATORS 


• 
'ALS679 
is a 12-8it 
Address 
Comparator 
with 
Enable 


• 
'ALS680 
is a 12-8it 
Address 
Comparator 
with 
Latch 


• 
Package Options 
Include "Small 
Outline" 
Packages, Ceramic Chip Carriers, and 
Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


The' ALS679 and' ALS680 address comparators 
simplify 
addressing 
of memory 
boards and/or 
other peripheral devices. 
The four P inputs are 
normally 
hard 
wired 
with 
a preprogrammed 
address. An internal decoder determines 
what 
input information applied to the 12 A inputs must 
be low or high to cause a low state at the output 
(YI. For example, a positive-logic bit combination 
of 0111 
(decimal 71 at the P input determines 
that inputs A 1 through A7 must be low and that 
inputs A8 through 
A 12 must be high.to 
cause 
the output 
to go low. 
Equality 
of the address 
applied at the A inputs to the preprogrammed 
address is indicated 
by the output 
being low. 


The' ALS679 features an enable input (G). When 
G is low, the device is enabled. When G is high, 
the device 
is disabled 
and the output 
is high 
regardless of the A and P inputs. The' ALS680 
features 
a transparent 
latch and a latch enable 
input (CI. When C is high, the device is in the 
transparent 
mode. When C is low, the previous 
logic state of Y is latched. 


The 
SN54ALS679 
and 
SN54ALS680 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS679 
and 
SN74ALS680 
are 
characterized 
for operation 
from O°C to 70°C. 


SN54ALS679 
... 
J PACKAGE 
SN74ALS679 
... 
OW OR N PACKAGE 


(TOP VIEW) 


Al 
1 V20 
Vce 
A2 
2 I. 
e; 


A3 
3 
18 
Y 
A4 
17 
P3 
A5 
16 
P2 
A6 
15 
Pl 
A7 
,. 
po 


AS 
8 
13 
A12 
AB 
• 
All 
GNO 
10 
11 
A10 


A4 
A5 
AS 
A7 


AS 
8 


3 
2 
1 
20 19 


18 


17 


16 


15 


" 
9 
1011 
12 13 


SN54ALS6S0 
... 
J PACKAGE 
SN74ALS6S0 
... 
OW OR N PACKAGE 


(TOP VIEW) 


Al 
1 V20 
vee 
A2 
2 I. 
e 
A3 
3 
18 
Y 
A4 
17 
P3 
A5 
5 
16 
P2 
A6 
6 
15 
Pl 
A7 
7 
" 
PO 
AS 
8 
13 
All 
AB 
• 
12 
All 
GNO 
10 
11 
A10 


A4 
A5 
A6 
A7 


AS 
8 


u 
C"')IN.- 
U 
<<{<>u 


J 
2 
1 2019 


18 
Y 


17 
P3 
16 
P2 
15 
Pl 
14 
PO 


9 
1011 
12 13 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phlse 
of 
development. 
Chanet,ristit 
dill 
end 
other 
specific-tionl 
.,. 
design 
goals. 
TelliS Instruments 
reserves 
the 
right 
to change 
or discontinue 
these 
products without notice. 


TEXAS -1!1 
INSTRUMENTS 


fI 


II 


SN54ALS679, SN54ALS680. SN74ALS679, SN74ALS680 
12-811ADDRESS 
COMPARATORS 


'ALS679 


G 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


INPUTSCOMMON 
TO 'ALS679AND 'ALS680 
P3 
P2 
Pl 
PO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
A9 Al0All A12 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


L 
L 
L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
L 
H 
H 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
L 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
L 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 


OUTPUT 
y 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


'ALS680 


C 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


All other combinations 


.ALS6 79: Any combination 


.ALS680: 
Any combination 


tThe three shaded rows of the function table show combinations that would normally not be used in address comparator applications. 


The logic symbols above are not valid for these combinations 
in which P = 
, 2. 13. and 14. If symbols valid for all combinations 
are 


required. starting with the fourth Exclusive-OR from the bottom, change P ~ 9 to P = 9. 
. 11/13 ... 
15. P ~ 10 to P = 10111/14/15. 


and P " 
11 to P = 11115. 


'ALS679 
'ALS680 


(A.DDRESS 
COMP) 
[ADDRESS 
CQMPI 


G (19) 
EN 
(P.tlum-d,*12,13,14) 
C 
1191 
C,. 
[P.uumed,*12,13.14] 


PO 
1141 l' 


-C- 


PO 
1141 l' 


-, 


Pl 1151 


P 
p ~ i 


Pl 
1151 


P21161 
-, 
P p,.. 2 
-, 
P2116} 
, 


P3 
(171 
P~ 
3 
-, 
P3117l 
P,3 
3 
3 
3 
3 


A1 
(1) 
Zl 
P~ 
• 
Alll1 
Zl 
P~ 
• 
-, 


A2121 
• 
A2 
(21 
• 
Z' 
-, 
Z2 
P ~ • 
P.5 
AJ 
131 
Z3 
• 
AJ IlJ 
Z3 
• 
14.4141 
Z' 
P~ 
• 
-, 
1181 
14.4 (41 
P~ 
• 
-, 
• 
Z. 
• 
AS 
151 
z' 
P,7 
-, 
14.5151 
Z' 
P~ 
7 
-, 


0\6 
(6) 
Z6 
7 
14.6 
161 
Z6 
7 


P~ 
• 
P~ 
• 
-, 


14.7171 
Z7 
• 
14.7 m 
Z7 
• 
14.8 lal 
Z. 
P~ 
• 
14.8 ISI 
Z8 
P.;o 9 
-, 


• 
• 
14.9 191 
Z' 
p;.10 
14.9 (9) 
Z. 
P;.10 


A101lll 
,. 


14.101111 
,. 


Zl. 
P>11 
-, 
Zl. 
P;>11 
-, 


Al,112J 
Zl1 
11 
All 
1121 
Z11 
11 


14.121131 
P.;12 
A12l131 
p;>12 
-, 
Z12 
12 
Z12 
12 


TEXAS "I} 
INSTRUMENTS 


SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
12·BITADDRESS 
COMPARATORS 


logic diagrams 
(positiva 
logic) 


'ALS679 
'ALS680 


'" 
A' 
111 
A' 


AZ 
'ZI 
AZ 
'21 


'31 
'31 
A3 


'41 
A4 
'41 
II 


A4 


'5' 
'51 
A5 
A5 
lI)•.. 


A5 
151 
A5 
'5' 
':; 
CJ... 
C3 


A7 
171 
A7 
171 
C/) 
<C 


A5 
'51 
A5 
'81 
"C 
C 
CO 


"1 
A' 
,., 
C/) 
..J 


111' 
1111 
<C 


Al0 
A'O 


All 


1121 
All 
1l2l 


A'2 
1131 
Al2 
1131 


PO 
PO 
(14) 


P' 
P' 
1151 


P2 
P2 
(181 


P3 
P3 
1171 


G 
1191 
1191 


TEXAS 
.• 
INSTRUMENTS 


• 


SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
12-81TADDRESS 
COMPARATORS 


Supply voltage, Vee. 
Input voltage 
Operating free-air temperature 
range: 
SN54ALS679, 
SN54ALS680 


SN74ALS679, 
SN74ALS680. 


7V 
7V 
- 55°C 
to 125°C 
ooe to 70°C 


-65°C 
to 150°C 


SN54ALS679 
SN74ALS679 
UNIT 


SN54ALS680 
SN74ALS680 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
1 
- 2.6 
mA 


10L 
Low-level output current 
12 
24 
mA 


tw 
Pulse duration, Enable C high 
I 'ALS680 
45 
40 
ns 


tsu 
Setup 
time, 
Data 
before 
C! 
I 'ALS680 
50 
45 
ns 


th 
Hold time, 
Data 
after 
C! 
I 'ALS680 
10 
5 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS679 
SN74ALS679 


PARAMETER 
TEST CONDITIONS 
SN54ALS680 
SN74ALS680 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.5 
-1.5 
V 


Vee 
- 
4.5 V to 5.5 V. 
10H = 
-0.4 
mA 
VCC 
- 2 
VCC 
- 2 


VOH 
Vee 
- 
4.5 V, 
10H = 
-1 mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V, 
10H - 
- 2.6 mA 
2.4 
3.2 


VOL 
Vee 
- 
4.5 V, 
10L = 
12 mA 
0.25 
0.4 
0.25 
0.4 
V 
Vee 
4.5 V. 
10L 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
0.1 
0.1 
mA 


10' 
Vee 
= 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


I 'ALS679 
17 
28 
17 
28 


Ice 
I 'ALS680 
Vee 
=5.5 
V 
mA 
18 
27 
18 
27 


tAli typical values are at VCC = 
5 V, TA 
= 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


TEXAS l/} 
INSTRUMENTS 


SN54ALS679. 
SN54ALS680. 
SN74ALS679. 
SN74ALS680 
12-811 ADDRESS COMPARATORS 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 500 n. 
UNIT 
PARAMETER 
(lNPUTI 
(OUTPUT I 
TA 
~ MIN to MAX 


SN54ALS679 
SN74ALS679 


MIN 
MAX 
MIN 
MAX 


tpLH 
4 
28 
4 
25 


Any P 
Y 
35 
ns 
tpHL 
8 
40 
8 


'pLH 
5 
26 
5 
22 
Any A 
Y 
ns 
'pHL 
5 
35 
5 
30 


tpLH 
G 
3 
15 
3 
13 
Y 
ns 


'pHL 
5 
30 
5 
25 


Vcc 
= 4.5 V to 5.5 V 


CL = 50 pF 


FROM 
TO 
RL=500n 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
TA 
= MIN to MAX 


SN54ALS680 
SN74ALS680 


MIN 
MAX 
MIN 
MAX 


'PLH 
6 
27 
6 
22 
ns 
Any P 
Y 


'pHL 
10 
43 
10 
38 
ns 


'PLH 
5 
25 
5 
21 
Any A 
Y 
ns 


'pHL 
5 
28 
5 
25 


'pLH 
3 
25 
3 
20 
C 
Y 
ns 


'pHL 
15 
48 
15 
42 


TEXAS '1!1 
INSTRUMENTS 


• 


SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
12·81TADDRESS 
COMPARATORS 


The' ALS679 
and' ALS680 
can be wired to recognize anyone 
of 212 addresses. The number of "lows" 
in 
the address determines 
the input pattern for the P inputs. Then those system address lines that are low in the 
address to be recognized are connected 
to the lowest numbered A inputs of the address comparator 
and the 
system address lines that 
are high are connected 
to the highest numbered A inputs. 


A11 
A10 
A9 
A8 


H 
H 
L 
L 


A7 
A6 


H 
H 
A5 
A4 
A3 
A2 
A1 
AD 


L 
L 
H 
H 
H 
H 


The output 
provides an active-low 
enabling signal. 


The following 
circuit 
is a register bank decoder that examines the 14 most significant 
bits (AD through 
A 13) 
of a 20-bit address to select banks corresponding 
to the hex addresses 10000, 
10040, 
10080, 
and 1ODeD. 


ADDRESS 
0 
4 
8 


COMP 
'ססOO'6 . 
LLLH 
LLLL 
LLLL 


MEMEN 
<i" 
1004016 
0 
LLLH 
LLLL 
LLLL 
~, 
EN 
1008016 
0 
LLLH 
LLLL 
LLLL 


:1 


1OOCO,6 . 
LLLH 
LLLL 
LLLL 
PO 
Vcc 
SYSTEM 
PI 
ADDRESS 
LINES 
P2 
::......- 


AO IMSBI 
~ 
1/2 
TOA19 


'ALS139 


[po III 
XIV 
AO... A2 
.,1', 
Al ... Al1 
~ 
1000°16 
A4... Al1 
f: 
• 
° 


A3 
A12 
1 
1004016 
f 


2 
1008016 


A12 
l' 


A 
1 
A13 
B 
r-... 1OOc016 
), 
2 
3 


12 
16 


LLLL 
LLLL 


LHLL 
LLLL 


HLLL 
LLLL 


HHLL 
LLLL 


! 


64XN·BIT 


REGISTERS 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS688, SN54ALS689, SN74ALS688, SN74ALS689 


8-BITIDENTITY COMPARATORS 


• 
Compares 
Two 
Eight-Bit 
Words 


• 
Choice of Totem-Pole 
or Open-Collector 
Outputs 


• 
Package Options 
Include 
Plastic 
"Small 
Outline" 


Packages, 
Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


OUTPUT FUNCTION 


TYPE 
AND 


CONFIGURATION 


'ALS688t 
~totempo'e 


'ALS689 
P = Q open-collector 


These 
identity 
comparators 
perform 
comparisons 
of two 
eight-bit 
binary or BCD words. The' ALS6B8 
and' ALS689 
provide P = 0 


outputs. The 'ALS688 
has totem-pole outputs, while 'ALS689 
has open-collector outputs. 


The 
SN54ALS688 
and SN54ALS689 
are characterized for 


operation 
over 
the 
full military 
temperature 
range 
of 
- 55°C 
to 


125°C. 
The SN74ALS688 
and SN74ALS689 
are characterized 


for operation from O°C to 70°C. 


FUNCTION TA8LE 


INPUTS 
OUTPUT 
DATA 
ENABLE 
p=o 
P.O 
G 


P-O 
L 
L 


P>O 
L 
H 


P<Q 
L 
H 


X 
H 
H 


SN54ALS6BB. 
SN54ALS6B9 
... 
J PACKAGE 


SN74ALS6B8. 
SN74ALS689 
... 
ow OR N PACKAGE 


(TOP VIEWI 


G 
1 U20 
VCC 


PO 
2 
19 
p=o 


00 
3 
18 
07 


Pl 
4 
17 
P7 


01 
5 
16 
06 


P2 
6 
15 
P6 


02 
7 
14 
05 


P3 
8 
13 
P5 


03 
9 
12 
04 


GND 
10 
11 
P4 


ul 
O 
0 a 
u 
11 
0 Q. 1<:) > Q. 


2 
1 2019 


Pl 
4 
18 


01 
5 
17 


P2 
6 
16 


02 
7 
15 


P3 
8 
14 


9 
10 11 1213 


M 0 
q-q-LO 
0 Z 
Q.OQ. 


<:) 


logic symbols t 
'ALS68B 
'ALS689 


COMP 
III 
COMP 
G (1) 
Gl 
t> 
~ 
Gl 
t> 
PO (21 } 


PO 121 ] 


(4) 
Pl 
(41 
Pl 
(61 
P2 (61 
P2 (8) 
P3 181 
P3 (111 
(111 


::: 
(13) 
::: 
1131 


P6 (151 
1191 
P6 (15) 
(19) P-Q 
P7 1l7} 
lP~O 
P-O 
P7 (171 
lP-O 
~ 
(3) 
00 
(3) 
0 
00 
(5) 
0 
(5) 
01 
(7) 
01 
02 
171 
Q2 (91 
03 
(9) 
03 
(12) 
0 
04 
(12) 
0 


: 
(14) 
as 
(14) 


06 
(16) 
06 
(16) 
(18) 
7 
07 
(18) 
07 


PRODUCTION DATA documents contain inform •• ton 
current IS of public.tion 
d.tl. Products 
conform 


to specifications 
per the terms of Tells 
Instruments 


stlndard 
warr.nty. 
Production proceuing 
does not 
necessarily include testing of .11 pu.met.rs. 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS688. SN54ALS689. SN74ALS688. SN74ALS689 
8-BITIDENTITY COMPARATORS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply 
voltage. 
V CC 
. . . . . . . . . . . . . . 
. 
. 


Input 
voltage: 
. . . . . . . . . . . . . . 
. ...........•. 


Off-state 
output 
voltage: 
•ALS689 
. 


Operating 
free-air 
temperature 
range: 
SN54ALS688. 
SN54AS689 
. 


SN74ALS688. 
SN74AS689. 


. .. 
7V 


. .7V 


. 
7V 


- 55°C 
to 1 25°C 


. ... 
O°Ct070oC 


-65°Cto 
150°C 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS688. 
SN74ALS688 
8-BIT IDENTITY COMPARATORS WITH TOTEM-POLE OUTPUTS 


SN54AlS688 
SN74AlS688 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vll 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
- 2.6 
mA 


IOl 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°e 


SN54AlS688 
SN74AlS688 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.5 
-1.5 
V 


Vce 
= 4.5 V to 5.5 V, 
10H = 
-0.4 
mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
= 4.5 V, 
10H = 
-1 
mA 
2.4 
3.3 
V 


Vee 
= 4.5 V, 
10H = 
- 2.6 mA 
2.4 
3.2 


Vee 
= 4.5 V, 
10l 
= 
12 mA 
0.25 
0.4 
0.25 
0.4 
Val 
V 


Vee 
- 
4.5 V, 
10l 
= 24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7V 
20 
20 
"A 


IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee 
= 
5.5 V, 
Va 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V 
See Note 
1 
12 
19 
12 
19 
mA 


fAil 
tYPIcal values are at VCC 
5 V, TA 
25°C. 


IThe 
outpul 
conditIons 
have been chosen 10 produce a current 
that closely 
approxImates 
one half 01 the true short-circuit 
output 
current. 
105 


NOTE 1: Ice 
is meaAured 
with 
G grounded. 
P and 
a at 4.5 V. 


Vcc 
= 4.5 V to 5.5 V, 


Cl 
= 50 pF. 


FROM 
TO 
Rl 
= 500 
Q, 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AlS688 
SN74AlS688 


MIN 
MAX 
MIN 
MAX 


tpLH 
P 
P=Q 
3 
16 
3 
12 


tpHL 
5 
25 
5 
20 
ns 


tpLH 
Q 
P=Q 
3 
16 
3 
12 


tpHL 
5 
25 
5 
20 
ns 


tpLH 
G 
P=Q 
3 
15 
3 
12 


tpHL 
5 
25 
5 
22 
ns 


TEXAS '1!1 
INSTRUMENTS 


fI 


II 


SN54ALS689. 
SN74ALS689 


8·BIT IDENTITY COMPARATORS WITH OPEN·COLLECTOR OUTPUTS 


SN54ALS689 
SN74ALS689 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.6 
V 


VOH 
High-level output VOLTAGE 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
12 
24 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°e 


SN54ALS689 
SN74ALS689 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
18 mA 
1.5 
1.5 
V 


IOH 
Vee 
- 
4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


Vee 
- 
4.5 V, 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
4.5 V, 
IOL - 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
V, - 
0.4 V 
-0.1 
-0.1 
mA 


Ice 
Vee 
- 
5.5 V, 
See Note 
1 
12 
19 
12 
19 
mA 


tAli 
typical 
values are at VCC 
"" 5 V, TA 
"" 25°C. 


NOTE 
1: Ice 
is measured 
with 
G grounded. 
P and a 
at 4.5 
V. 


Vee 
= 4.5 V to 5.5 V, 


CL = 50 pF, 


FROM 
TO 
RL ~ 680 
Q, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54ALS689 
SN74ALS689 


MIN 
MAX 
MIN 
MAX 


tpLH 
P~Q 
10 
30 
10 
25 
P 
ns 
lPHL 
5 
25 
5 
23 


lpLH 
10 
30 
10 
25 
Q 
P~Q 
ns 


lpHL 
5 
25 
5 
23 


lpLH 
G 
P=Q 
8 
30 
8 
25 
ns 
lpHL 
8 
30 
8 
25 


TEXAS ~ 
INSTRUMENTS 


SN54ALS746. 
SN54ALS747. 
SN74ALS746. 
SN74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL·UP RESISTORS 


• 
3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 


• 
Input Pull·Up Resistors Added for Data Bus 
Termination 


• 
Data Flow-Thru 
Pinout (All Inputs on 
Opposite Side from Outputs) 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These octal buffers and line drivers are designed 
to 
have 
the 
performance 
of 
the 
popular 
SN54ALS240A/SN74ALS240A 
series and, at 
the same time, offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement 
greatly 
enhances 
printed 
circuit 
board layout. 
In addition, 
20 kilohm 
resistors 
have been added between all inputs and Vee. 
This 
eliminates 
adding 
external 
resistors 
in 
applications 
where the data bus must be at a 
high level whenever all other connecting devices 
are at a high impedance state. 


The three-state 
control 
gate is a 2-input 
NOR 
such that 
if either G 1 or <32 is high, all eight 
outputs 
are in the high-impedance 
state. 


The' 
ALS746 
provides inverted 
data and the 


'ALS747 
provides true data at the outputs. 


The 
-1 
versions 
of 
the 
SN74ALS746 
and 
SN74ALS747 
parts are identical to the standard 
versions 
except 
that 
the 
recommended 
maximum 
IOL is increased to 48 milliampers. 
There are no -1 versions of the SN54ALS746 
and SN54ALS747. 


The 
SN54ALS746 
and 
SN54ALS747 
are 
characterized for operation over the full military 
temperature 
ranye of 
-55°e 
to 125°e. 
The 
SN54ALS746 
and 
SN74ALS747 
are 
characterized for operation from ooe to 70oe. 


SN54ALS746. 
SN54ALS747 
... 
J PACKAGE 


SN74ALS746. 
SN74ALS747 
... 
ow DR N PACKAGE 


(TOP VIEW) 


<31 
1 U20 
VCC 


A1 
2 
19 
(;2 


A2 
3 
18 
Y1 
A3 
4 
17 
Y2 


A4 
5 
16 
Y3 


A5 
6 
15 
Y4 
A6 
7 
14 
Y5 


A7 
8 
13 
Y6 


A8 
9 
12 
Y7 
GND 
10 
11 
Y8 


SN54ALS746. 
SN54ALS747 
... 
FK PACKAGE 


(TOP VIEW) 


U 
N .•...•....UN 
« 
«1c.:J >1c.:J 


3 
2 
1 20 19 


A3 
18 
Yl 


A4 
5 
17 
Y2 


A5 
6 
16 
Y3 


A6 
7 
15 
Y4 
A7 
8 
14 
Y5 


910 
ll1213 


00000"""'<0 
<(2)->->- 


c.:J 


II 
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TEXAS • 
INSTRUMENTS 


SN54ALS746. 
SN54ALS747. 
SN74ALS746. 
SN74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL·UP RESISTORS 


Al 
C> 
':;7 
1181 
Vl 


A2 
1111 
V2 


A3 
141 
116) 
V3 


A4 
151 
115) 
V4 


AS 
16) 
114) 
V5 


A6 


171 
113) 
V6 


A7 


181 
112) 
V7 


A8 
191 
111) 
V8 


TEXAS '1!1 
INSTRUMENlS 


1181 


V, 


'171 
V2 


116J 
V3 


1151 


V4 


(14) 
V5 


(13) 


V6 


(12) 
V7 


"'1 
V6 


01 
02 


VCC 


Al 
121 


1171 
V2 


'161 
V3 


(151 
V4 


'14) 
V5 


(13) 
V6 


1121 
V7 


1111 


V8 


SN54ALS746, 
SN54ALS747, 
SN74ALS746, 
SN74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL·UP RESISTORS 


Supply voltage, Vee 
Input voltage. 
. 
. 


Operating free-air temperature range: SN54ALS746, SN54ALS747 . 


SN74ALS746, SN74ALS747 


7V 
7V 


-55°C 
to 125°C 
ooe to 70°C 


- 65°C to 150 °e 


SN54AlS746 
SN74AlS746 


SN54AlS747 
SN74AlS747 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low·level 
input voltage 
0.7 
0.8 
V 


10H 
High·level output 
current 
12 
15 
mA 


12 
24 


10l 
Low-level output 
current 
mA 
48 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS746 
SN74AlS746 


PARAMETER 
TEST CONDITIONS 
SN54AlS747 
SN74AlS747 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
VCC-2 
VCC-2 


VCC - 
4.5 V, 
10H - 
3 mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 


VCC - 
4.5 V, 
10H - 
12 mA 
2 


VCC - 
4.5 V, 
10H - 
-15 
mA 
2 


VOL 
VCC 
= 4.5 V, 
10L = 12 mA 
0.25 
0.4 
0.25 
0.4 


10L - 
24 mA' 
V 
VCC - 
4.5 V, 
0.35 
0.5 


10ZH 
VCC - 
5.5 V, 
Vo 
- 
2.7 V 
20 
20 
"A 


10ZL 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
-20 
-20 
"A 


A 
VCC - 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 
II 
mA 


Gl, 
G2 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


A 
-0.2 
-0.2 
mA 


IIH 
VCC 
= 5.5 V, 
VI 
= 2.7 V 


Gl, 
G2 
20 
20 
"A 


A 
0.6 
-0.6 


IlL 
VCC 
= 5.5 V, 
VI 
= 0.4 V 
mA 
Gl, 
G2 
-0.1 
-0.1 


10! 
VCC - 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs high 
7 
12 
7 
12 


'ALS746 
VCC 
= 5.5 V, 
Outputs low 
13 
22 
13 
22 
mA 


Outputs disabled 
11 
19 
11 
19 


Ice 
Outputs 
high 
6 
14 
6 
14 


'ALS747 
VCC 
= 5.5 V. 
Outputs 
low 
18 
30 
18 
30 
mA 


Outputs disabled 
12.5 
22 
12.5 
22 


tAli 
typical values are at VCC = 5 V. TA = 25°C. 
§The output conditions have been chosen to produce a current that closely aproximates one half of the true short-circuit output current. 10S' 
, IOL = 48 mA for -1 versions. 


TEXAS .• 
INSTRUMENTS 


SN54ALS746, 
SN54ALS747, 
SN74ALS746, 
SN74ALS747 


OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL·UP RESISTORS 


II 


Vcc - 
5 V, 
Vcc - 
4,5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


R1 - 
500 n, 
R1 - 
500 n, 


FROM 
TO 
PARAMETER 
R2 - 
500 n, 
R2 - 
500 n, 
UNIT 
(lNPUTI 
(OUTPUT! 


TA - 
25°C 
TA 
- 
MIN to MAX 


'ALS746 
SN54ALS746 
SN74ALS746 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
7.5 
3 
14 
3 
12 
A 
Y 
ns 


tpHL 
5.6 
2 
11 
2 
9 


tpZH 
G 
9 
5 
18 
5 
15 
Y 
ns 


'PZL 
12.5 
8 
24 
8 
20 


'PHZ 
G 
4 
1 
12 
, 
10 
Y 
ns 


'pLZ 
7 
2 
14 
2 
12 
» 
~ 
'ALS747 
switching 
characteristics 
(see Note 
1) 


Ql 
:::J 
Q. 
» 
en 
(") 
::;;'nc: 
;:+' 
fIl 


Vcc - 
5 V, 
vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
R1 - 
500 n, 
R1 - 
500 n, 


PARAMETER 
R2 - 
500 n, 
R2 - 
500 n, 
UNIT 
(lNPUTI 
(OUTPUT) 


TA 
- 
25°C 
TA 
- 
MIN to MAX 


'ALS747 
SN54ALS747 
SN74ALS747 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
8.7 
4 
17 
4 
14 
A 
Y 
ns 


'pHL 
7.4 
2 
12 
2 
10 


'PZH 
G 
9 
5 
18 
5 
15 
Y 
ns 
'PZL 
12.5 
8 
24 
8 
20 


'pHZ 
G 
4 
1 
12 
1 
10 
Y 
ns 


'PLZ 
7 
2 
14 
2 
12 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS756, SN54AS756, SN54AS757 
SN74ALS756, SN74AS756, SN74AS757 


OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR 
OUTPUTS 
02661, 
DECEMBER 
1983-REVI$ED 
MAY 
1986 


• 
Open-Collector 
Outputs 
Drive Bus lines 
or 
Buffer 
Memory Address 
Registers 


• 
Eliminates the Need for 3-State 
Overlap 
Protection 


• 
P-N-P Inputs Reduce DC Loading 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


SN54ALS'. 
SN54AS', 
. J PACKAGE 


SN74ALS', 
SN74AS' 
... 
OW OR N PACKAGE 


(TOP VIEW) 


1 U20 


2 
19 


3 
18 


17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


Vcc 
2G/2G' 
lYl 
2A4 
lY2 
2A3 
lY3 
2A2 
lY4 
2Al 


• 
Open-Collector 
Versions of 'ALS240A, 


'ALS241A, 
and 'AS240, 
'AS241 


lG 
lAl 
2Y4 
lA2 
2Y3 
lA3 
2Y2 
lA4 
2Yl 
GND 
• 
Dependable Texas Instruments 
Quality and 
Reliability 
SN54ALS·. 
SN54AS' 
... 
FK PACKAGE 


(TOP VIEW) 
description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state 
memory address drivers, 


clock 
drivers, 
and bus-oriented 
receivers 
and 


transmitters 
by eliminating 
the need for three- 


state 
overlap 
protection. 
The designer 
has a 


choice of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output 
control I inputs, 
and complementary 
G 


and G inputs. These devices feature high fan-out 
and improved 
fan-in. 


The -1 version of the SN74ALS756 
is identical 


to 
the 
standard 
version 
except 
that 
the 
recommended 
maximum 
IOL is increased 
to 
48 milliamperes, 
There is no -1 version of the 
SN54ALS756. 


. 
l? 


~ 
:;: Il? ~,a 
N 
>N 


3 
2 
1 
20 19 


4 
18 
lYl 
5 
17 
2A4 


6 
16 
lY2 


7 
15 
2A3 


8 
14 
lY3 


9 
10 11 12 13 


The SN54' family is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55 DC 
to 
125 DC. 
The 
SN74' 
family 
is 


characterized 
for operation from 0 DC to 70 DC, 


PRODUCTION DATA documents contain information 
current II of publication date. Products conform to 
specifications 
per the terms 
of Texas 
Instruments 
~~~:::~~i~·{::I~'li 
~~~~~ti:r 
1IIo::::~:t:r~~1not 
TEXAS ." 
INSTRUMENTS 


II 


SN54ALS756, SN54AS756, SN54AS757 
SN74ALS756, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR 
OUTPUTS 


logic symbols t 


'ALS756, 
'AS756 
'AS757 


1(; 
1(; 


lAl 
1Yl 
lAl 
121 
1181 
lYl 


lA2 
lY2 
lA2 
141 
1161 
1Y2 


lA3 
lY3 
161 
1141 
lY3 
lA3 


lA4 
lY4 
lA4 
181 
1121 
lY4 
B 


2(; 
2G 


2Al 
111) 
2Yl 
1111 
191 
2Al 
C> 
Q 
2Yl 


1131 
1131 
171 
:t:- 
2A2 
2Y2 
2A2 
2Y2 


(15) 
(151 
151 
r- 
2A3 
2Y3 
2A3 
2Y3 
rn 
2A4 
(171 
2A4 
(171 
13) 
2Y4 
2Y4 
Q) 
::::l 
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
C. 
:t:- 
logic diagrams (positive logic) 
rn 
(") 
'ALS756, 
'AS756 
'AS757 
~. 
(') 
,ii 
,e 
C;:+ 
Ul 
lAl 
121 
('BI ,v, 
121 
(1BI 
lAl 
,v, 


lA2 
141 
11BI 
,V2 
141 
I1BI 
lA2 
'V2 


'A3 
{BI 
{,41 
,V3 
IBI 
1'41 
'V3 
lA3 


lA4 
{BI 
1121 
,V4 
IBI 
(12) 
lV4 
'A4 


2<: 
2G 


2A' 


{111 
191 
2V, 
1111 
(91 
2Al 
2V' 


2A2 
1'31 
171 2V2 
1'31 
171 
2A2 
2V2 


243 
1151 
151 
(151 
151 
2V3 
2A3 
2V3 


2A4 
1171 
131 
('71 
131 
2V4 
2A4 
2V4 


TEXAS ~ 
INSTRUMENTS 


SN54ALS756. 
SN74ALS756 


OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. Vee 
. 


Input voltage 
Off-state 
output 
voltage 


Operating 
free-air temperature 
range: 


................ 
7V 


......................... 
7 V 


..................... 
7 V 


-55°C 
to 125°C 
. .. 
ooe to 70°C 
............................ 
_. 
- 65°C to 150°C 


SN54ALS756 
. 
SN74ALS756 


SN54ALS756 
SN74ALS756 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input 
voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


, 2 
24 


tOL 
Low·level output current 
mA 
481 


TA 
Operating free-air temperature 
-55 
'25 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS756 
SN74ALS756 
PARAMETER 
TEST CONDITIONS 
TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
- 1.5 
- 1.5 
V 


IOH 
Vee 
- 
4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


Vee 
= 4.5 V. 
tOL = 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
~ 4.5 V. 
IOL ~ 24 mAl 
0.35 
0.5 


II 
Vee 
~ 5.5 V. 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0. 
I 
mA 


IOutput 
high 
7 
II 
7 
11 


Ice 
Vee 
~ 5.5 V 
IOutput 
low 
mA 
13 
22 
13 
22 


:tAli typical values are at VCC = 5 V, TA = 25°C. 


§ VCC = 4.75 V and IOl 
= 48 mA for -1 versions. 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
RL - 
500 n. 
RL - 
500 n, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
25°C 
TA - 
MIN to MAX 


'ALS756 
SN54ALS756 
SN74ALS756 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
A 
Y 
14 
8 
29 
8 
24 


tPHL 
5 
2 
12 
2 
10 
ns 


tpLH 
G 
16 
8 
29 
8 
24 
Y 
ns 
tpHL 
12 
6 
23 
6 
20 


TEXAS "'!1 


INSTRUMENTS 


II 


SN54AS756, 
SN54AS757, 
SN74AS756, 
SN74AS757 


OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, Vcc 
. 
Input voltage 
. 
Off-state output voltage 
. 
Operating free-air temperature 
range: 
SN54AS756, 
SN54AS757 
.. 
SN74AS756, 
SN74AS757 


7V 
7V 
7V 
-55°C 
to 125°C 
. .. 
O°C to 70°C 


-65°C 
to 150°C 


II 


SN54AS756 
SN74AS756 


SN54AS757 
SN74AS757 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
48 
64 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
'e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS756 
SN74AS756 


PARAMETER 
TEST CONDITIONS 
SN54AS757 
SN74AS757 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
- 18 mA 
-1.2 
- 1.2 
V 


IOH 
Vee 
~ 4.5 V. 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
- 
4.5 V. 
IOL - 
48 mA 
0.55 
V 
Vee 
- 
4.5 V, 
IOL - 
64 mA 
0.55 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
.A 


A inputs of 


IlL 
'AS757 
only 
Vee 
~ 5.5 V. 


-1 
-1 
VI ~ 0.4 V 
mA 


All other inputs 
-0.5 
-0.5 


'AS756 
Output 
high 
9 
15 
9 
15 


Ice 
Vee 
~ 5.5 V. 


Output 
low 
51 
80 
51 
80 


Output 
high 
mA 


'AS757 
21 
33 
21 
33 


Output 
low 
61 
95 
61 
95 


TEXAS 
~ 
INSTRUMENlS 


SN54AS756, 
SN54AS757, 
SN74AS756, 
SN74AS757 


OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
MIN to MAX 


SN54AS756 
SN74AS756 


MIN 
MAX 
MIN 
MAX 


tPLH 
A 
3 
20 
3 
19 


Y 
ns 


'pHL 
1 
7 
1 
6 


'pLH 
G 
3 
22 
3 
19.5 


Y 
ns 


'pHL 
1 
8.5 
1 
7.5 


Vcc 
- 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
MIN to MAX 


SN54AS757 
SN74AS757 


MIN 
MAX 
MIN 
MAX 


'pLH 
A 
3 
19.5 
3 
18.5 
Y 
ns 


'PHL 
1 
7 
1 
6 


'pLH 
lG 
3 
21 
3 
20 


Y 
ns 


'pHL 
1 
8 
1 
7 


'pLH 
2G 
3 
22.5 
3 
21 
Y 
ns 


'pHL 
1 
8.5 
1 
7.5 


TEXAS 
~ 
INSTRUMENTS 


&I 


II 


SN54ALS758, SN54AS758. SN54AS759 
SN74ALS758, SN74AS758. SN74AS759 
QUADRUPLE 
BUS TRANSCEIVERS 
WITH OPEN·COLLECTOR 
OUTPUTS 


3 
2 
1 2019 


A 1 
4 
18 
NC 
NC 
5 
17 
NC 


A2 
6 
16 
B1 
NC 
7 
15 
NC 


A3 
8 
14 
B2 


9 10 111213 


• 
2-Way Asynchronous 
Communication 
Between 
Data Buses 


• 
P-N-P Inputs Reduce Loading 


• 
Open-Collector 
Versions of 'ALS242A, 
'ALS243A 
and' AS242 •• AS243 


• 
Package Optiolls 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 30b-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These four-data-line 
transceivers 
are designed 
for 
asynchronous 
two-way 
communications 
between 
data buses. 


The -1 versions 
of the 
SN74ALS' 
parts 
are 


identical to their standard versions except that 
the recommended maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' 
parts. 


The SN54' family is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55 °e 
to 
125°e. 
The 
SN74' 
family 
is 
characterized 
for operation from ooe to 70oe. 


INPUTS 
'ALS758 
'AS759 
GA8 
G8A 
'AS758 


L 
L 
A to B 
A to B 


H 
H 
B to A 
B to A 


H 
L 
Isolation 
Isolation 


Latch A and B 
Latch A and B 
L 
H 
IA~BI 
(A~BI 


SN54' 
J PACKAGE 
SN74' 
0 OR N PACKAGE 


(TOP VIEW) 


GAB 
14 
VCC 
NC 
13 
GBA 
A1 
12 
NC 
A2 
4 
11 
B1 
A3 
5 
10 
B2 
A4 
6 
9 
B3 
GND 
7 
8 
B4 


PRODUCTION 
DATA documenu 
••••• 
in infOl1ll.ltion 
currant I. of publiCition 
dat •. Products 
conform 
10specifations 
per the terms of TUI.lnstruments 


IUndan! 
warranty. 
Production processing don not 
necesSirily 
includ. tlSting of ,II p.rameters. 


TEXAS ...., 


INSTRUMENTS 


II 


SN54ALS758. SN54AS758. SN54AS759 
SN74ALS758. SN74AS758. SN74AS759 
QUADRUPLE 
BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 


logic symbols t 
logic diagrams (positive logic) 


'ALS758, 
'AS758 
'ALS758. 
'AS758 


GBA 
1131 


GAB 
GBA 


131 


Al 
B1 


141 
A214) 
1101 B2 
A2 
B2 
II 


151 
191 
A3 
B3 


A3 
151 
191 B3 


161 
181 
A4 
B4 
~ 
A4 
(61 
181 B4 
r- 
C/) 


Q) 
::::IC. 
'AS759 
~ 
'AS759 


C/) 
GBA 
1131 
(") 
GAB 
GBA 
::;;' 
0 
Al 
Bl 
r: 
;::;'" 
VI 
A2 
B2 
A2 
(4) 
(101 B2 


A3 
B3 


A3~ 
191 B3 


A4 
B4 


A4 
(61 
181 B4 


Supply voltage, VCC 
. 


Input voltage: All inputs and 110 ports 
, 
. 
Operating free-air temperature 
range: 
SN54' 
SN74' . 


Storage temperature 
raJ'lge 
. 


7V 


.. 
7 V 
-55°C 
to 125°C 
. .. 
O°C to 70°C 
-65°C 
to 150°C 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS758. 
SN74ALS758 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 


SN54AlS758 
SN74AlS758 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


12 
24 
IOl 
Low-level output current 


481 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°C 


lThe extended limit applies only if Vec is maintained between 4.75 V and 5.25 V. 
fI 
The 48 mA limit applies for the SN74ALS758·1. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
en 
noted) 
.~ 
:J 
tJ.. 
C3 
(J)«" 
c: 
CO 
(J) 
...J« 


PARAMETER 
SN54AlS758 
SN74AlS758 
TEST CONOITIONS 
TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


IOH 
VCC - 
4.5 V, 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VOL 
VCC 
4.5 V, 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
V 


VCC 
4.5 V, 
IOL 
24 mA' 
0.35 
0.5 


II 


Control inputs 
VCC 
5.5 V, 
VI 
7V 
0.1 
0.1 


A or B ports 
mA 
VCC - 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


IIH 
Control inputs 
20 
20 


A or B pons' 
VCC = 5.5 V, 
VI = 2.7 V 
pA 
20 
20 


IlL 
Control inputs 


V'CC 
-0.1 
-0.1 


A or B ports' 
= 5.5 V, 
VI = 0.4 V 
mA 
-0.1 
-0.1 


ICC 
5.5 V 
I Outputs 
high 
6 
10 
6 
10 


Vcc 
= 
I Outputs low 
mA 
10 
16 
10 
16 


tAli 
typical 
values are at Vec 
= 5 V, TA = 
25 QC. 


§IOL = 48 mA for -1 versions. 
'For 
I/O ports. the parameters IIH and IlL include the off-state 
output current. 


VCC - 
5 V, 
VCC - 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
Rl 
- 
680 n, 
Rl 
- 
680 n, 


PARAMETER 
IINPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'AlS758 
SN54ALS758 
UNIT 
SN74AlS758 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
20 
10 
33 
10 
28 
A or B 
B or A 
ns 
tpHL 
5 
2 
15 
2 
12 


tpLH 
GBA 
lB 
10 
33 
10 
2B 
A 
ns 
tpHL 
13 
6 
25 
6 
21 


tpLH 
GAB 
18 
10 
33 
10 
28 
8 
ns 
tpHL 
13 
6 
25 
6 
21 


PRODUCTIO. 
DATA 
docum.ntl 
cont.in 


infonn.tioll 
current 
II 
of pUblicltioa 
d.tl. 
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TEXAS • 
INSTRUMENTS 


SN54AS758. 
SN74AS758 
QUADRUPLE BUS TRANSCEIVERS 
WITH OPEN·COLLECTOR OUTPUTS 


SN54AS758 
SN74AS758 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
48 
64 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
DC 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS758 
SN74AS758 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


IOH 
Vee 
~ 4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


Vee 
4.5 V, 
IOL - 
48 mA 
0.55 
VOL 
V 


Vee 
= 4.5 V, 
IOL - 
64 mA 
0.55 


Control inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


II 
mA 
A or B ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


IIH 
Control inputs 
20 
20 


Vee 
= 5.5 V, 
VI ~2.7 V 
_A 
A or B ports 
50 
50 


IlL 


Control inputs 
-0.5 
-0.5 


A or B portsi 
Vee ~5.5 V, 
VI ~ 0.4 V 
mA 
-0.5 
-0.5 


I Outputs 
high 
17 
27 
17 
27 


Ice 
Vee ~5.5 V 
I Outputs 
low 
mA 


38 
60 
38 
60 


t All typical values are at Vec 
:= 5 V. TA = 25°e. 
iFor I/O ports. the parameters IIH and IlL include the off-state output current. 


Vcc 
- 
4.5 V to 5.5 V, 


CL - 
50 pF, 


FROM 
TO 
RL - 
5000, 
PARAMETER 
UNIT 
IINPUTI 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS758 
SN74AS758 


MIN 
MAX 
MIN 
MAX 


tpLH 
3 
20.5 
3 
19.5 


A or B 
B or A 
ns 


tpHL 
1 
7 
1 
6 


tpLH 
G8A 
3 
22 
3 
19.5 
A 
ns 


tpHL 
1 
8.5 
1 
7.5 


tpLH 
GA8 
3 
22 
3 
21 
8 
ns 
tPHL 
1 
8.5 
1 
8 


TEXAS 
• 
INSTRUMENlS 


SN54AS759, 
SN74AS759 
QUADRUPLE BUS TRANSCEIVERS 
WITH OPEN·COLLECTOR OUTPUTS 


SN54AS759 
SN74AS759 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
48 
64 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
~ 
noted) 
~ 


SN54AS759 
SN74AS759 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II = 
-18 
mA 
-1.2 
- 1.2 
V 


IOH 
Vee 
4.5 V, 
VOH 
5.5 V 
0.1 
0.1 
mA 


Vee 
- 
4.5 V, 
IOL = 48 mA 
0.55 
VOL 
V 
Vee 
- 
4.5 V, 
IOL - 
64 mA 
0.55 


Control inputs 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


II 
mA 
A 
or 
8 
ports 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


Control inputs 
20 
20 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
"A 
A or 8 ports 
50 
50 


Control inputs 
-0.5 
-0.5 
IlL 
A 
or 
B ports:t 
Vee 
= 5.5 V, 
VI = 0.4 V 
mA 
-1 
- 1 


I Outputs 
high 
27 
43 
27 
43 


Ice 
Vee 
= 5.5 V 
I Outputs 
low 
mA 
47 
74 
47 
74 


tAli typical values are at VCC 
= 
5 V. TA 
= 25°C. 


tFor 110 ports, the parameters IIH and IlL include the off-state output current. 


Vcc 
- 
4.5 V 10 5.5 V, 


CL - 
50 pF, 


FROM 
TO 
RL - 
500 n, 
PARAMETER 
UNIT 
{INPUT} 
(OUTPUT) 
TA - 
MIN 10 MAX 


SN54AS759 
SN74AS759 


MIN 
MAX 
MIN 
MAX 


lpLH 
3 
21 
3 
20 
A 
or 
B 
B or A 
ns 
lpHL 
1 
7 
1 
6 


IpLH 
3 
21 
3 
20 
G8A 
A 
ns 
IPHL 
1 
8 
1 
7 


IPLH 
GA8 
3 
22.5 
3 
21 
8 
ns 
IpHL 
1 
8.5 
1 
7.5 


TEXAS ." 
INSTRUMENTS 


B 


SN54ALS760, 
SN54AS760, 
SN74ALS760, 
SN74AS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 


• 
Open-Collector 
Outputs 
Drive Bus Lines or 
Buffer Memory Address 
Registers 


• 
Eliminates the Need for 3-State 
Overlap 
Protection 


• 
P-N-P Inputs Reduce DC Loading 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Open-Collector 
Versions of 'ALS244 
and 
'AS244 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state 
memory address drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and 
transmitters 
by eliminating 
the need for 3-state 
overlap 
protection. 
Taken 
together 
with 
the 
'ALS756, 
'AS756, 
and 'AS757, 
these devices 
provide the choice of selected combinations 
of 
inverting 
outputs, 
symmetrical 
G (active-low 
input control) inputs, and complimentary 
G and 
G inputs. 


T.he 
SN54ALS760 
and 
SN54AS760 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS760 
and SN74AS760 
are character- 


ized for operation 
from OOC to 70°C. 


lAl 
1181 lVI 


lAZ 
(16) 
lVZ 


lA3 
(14) 
lV3 


lA4 
(12) 
IV4 


.....o .....v 
N 
>-Z4:>- 
4: 
Nt.=)N 
•....N 


logic 
symbol t 


1(; 


lAl 
(181 
IVI 


lA2 
(16) 
1Y2 


lA3 
(14) 
lV3 


lA4 
1121. 1Y4 


zG 


2Al 
(II) 
(91 
2Yl 


2A2 
(131 
(71 
2V2 


2A3 
(151 
(5) 
2Y3 


2A4 
(171 
(3) 
2V4 


SN54ALS760, 
SN54AS760 
... 
J PACKAGE 
SN74ALS760, 
SN74AS760 
... 
ow OR N PACKAGE 


(TOP VIEWI 


Iii 
lAl 
2Y4 
lA2 
2Y3 
1A3 
2Y2 
lA4 
2Yl 
GND 


Jnh:o~:~::::~:;h~~::fid~~~io~t~:nt~TC~~~~~~: 
of IIch device is Indicated on the p.gets) specifying 
its electricil chlrlet.risties. 


SN54ALS760, 
SN54AS760 
... 
FK PACKAGE 


(TOP VIEWI 
.••- 
u 
>- 4: 1<:1 UI<:I 
C\j 
•.....•... 
>N 


3 
2 , 2019 
4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 10111213 


TEXAS "'!1 
INSTRUMENTS 


II 


SN54ALS760. 
SN74ALS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 
PRODUCT 
PREVIEW 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee. 
Input voltage ... 
Off-state 
output 
voltage. 


Operating free-air temperature 
range: 


7V 
7V 


........ 
.. 
. .. 
. . . 
7 V 


. . . . . . . . . . . . . . . . . . . . . . - 55 °e to 125 °e 


ooe to 700e 


. . . . . . . . . . . . . . . . . . . . . .. 
- 65 °e to 150 °e 


SN54ALS760. 
SN74ALS760 
........•..•............ 


SN54AlS760 
SN74AlS760 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOl 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


» 
r0- 
C/) 


Q) 
:J 
Q. 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
» 
noted) 
C/) 
(")~. 
(')c::+ 
Ul 


SN54AlS760 
SN74AlS760 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
Vee 
~ 4.5 V. 
VOH = 5.5 V 
0.1 
0.1 
mA 


Vee 
- 
4.5 V. 
IOl 
- 
12 mA 
0.25 
0.5 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V. 
IOl 
- 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI = 2.7 V 
20 
20 
"A 


III 
Vee 
- 
5.5 V. 
VI = 0.4 V 
-0.1 
-0.1 
mA 


I 
Outputs high 
9 
9 


Ice 
Vee 
~ 5.5 V 
mA 


I 
Outputs 
low 
15 
15 


VCC ~ 4.5 V to 5.5 V. 


Cl 
~ 50 pF. 


FROM 
TO 
Rl 
~ 500 n. 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
TA ~ MIN to MAX 


SN54AlS760 
SN74AlS760 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


tplH 
22 
22 
A 
Y 
ns 
tpHl 
13 
'3 
tplH 
IT 
25 
25 
Y 
ns 
tpHl 
24 
24 


t All typical values are at Vec 
= 5 V, TA = 25°C. 


NOTE 1: Load circuit and voltage waveforms 
are shown in Section 1. 
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TEXAS • 
INSTRUMENTS 


SN54AS760, 
SN74AS760 
OCTAL BUFFERS AND LINE DRIVERS WITH 
OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee. 
Input voltage ... 
Off-state output voltage. 
Operating free-air temperature 
range: SN54AS760 ... 


SN74AS760. 


7V 
7V 
7V 
-55°C 
to 125°C 


ooe to 70°C 
-65°C 
to 150°C 


SN54AS760 
SN74AS760 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level 
output voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output current 
48 
64 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


(/)•.. 
'5 
(,)•.. 
C3 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
en 
~~) 
C 
" 
c: 
Ctl 
en 
..J 
C 


PARAMETER 
SN54AS760 
SN74AS760 
TEST CONDITIONS 
TypT 
TypT 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V, 
II = 
-18mA 
-1.2 
- 1.2 
V 


IOH 
Vce 
= 4.5 V, 
VOH = 5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
= 4.5 V, 
IOL = 48 mA 
0.55 


Vee 
V 
- 
4.5 V, 
IOL = 64 mA 
0.55 


II 
Vee 
= 5.5 V, 
VI = 7V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
"A 


IlL 
H- 
Vec 


-0.5 
-0.5 


= 5.5 V, 
VI = 0.4 V 
mA 


-1 
-1 


Vee 
I 
Outputs 
high 
20 
32 
20 
32 
Ice 
= 5.5 V 
I 


mA 
Outputs 
low 
60 
94 
60 
94 


Vcc 
= 4.5 V to 5.5 V, 


eL 
= 50 pF, 


FROM 
TO 
RL = 500 n, 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT) 
TA 
= MIN to MAX 


SN54AS760 
SN74AS760 


MIN 
MAX 
MIN 
MAX 


'PLH 
3 
19.5 
3 
18.5 
A 
Y 
ns 


tpHL 
1 
7 
1 
6 


'pLH 
G 
3 
19.5 
3 
18.5 
Y 
ns 
'pHL 
1 
8 
1 
7 


PRODUCTION DATA documents cont.in 
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per the terms of TIUS Instruments 


stlnd.rd 
wlfnnty. 
Production processing does not 
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of .11 perameters. 
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B 


SN54ALS762. 
SN54ALS763. 
SN54AS762. 
SN54AS763 
SN74ALS762. 
SN74ALS763. 
SN74AS762. 
SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH 
OPEN·COLLECTOR OUTPUTS 


DECEMBER 1983-REVI$ED 
MAY 
1986 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
'ALS762 
and' AS762 
Have True and 
Complementary 
Outputs 


• 
'ALS763 
and' AS763 
Have Complementary 
G and G Inputs 


• 
Open-Collector 
Outputs 
Drive Bus Lines or 
Buffer Memory Address 
Registers 


• 
Eliminates the Need for 3-State 
Overlap 
Protection 


• 
Current Sinking Capability 
Up to 64 mA 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These octal buffers and line drivers are designed 
specifically to improve the performance of three- 
state memory address drivers, clock drivers, and 
bus-oriented 
receivers 
and 
transmitters 
by 
eliminating 
the 
need 
for 
3-state 
overlap 
protection. The designer has a choice of selected 
combinations 
of 
inverting 
and 
noninverting 
outputs, 
symmetrical 
G 
(active-low 
output 
controll 
inputs, 
and complementary 
G and G 
inputs. 


The -1 versions 
of the 
SN74ALS' 
parts 
are 
identical to their standard versions except that 
the recommended maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' 
parts. 


The SN54' 
family is characterized 
for operation 


over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74' 
family 
is 
characterized 
for operation from OOC to 70°C. 


SN54ALS·. 
SN54AS' 
... 
J PACKAGE 
SN74ALS·. 
SN74AS' 
... 
OW DR N PACKAGE 


ITOP 
VIEW) 


lG 
1 U20 
VCC 


lAl 
2 
19 
2G 
2G- 


2Y4 
3 
18 
lYl 


lA2 
4 
17 
2A4 


2Y3 
5 
16 
1Y2 


1A3 
6 
15 
2A3 


2Y2 
7 
14 
lY3 


lA4 
8 
13 
2A2 


2Yl 
9 
12 
lY4 


GND 
10 
11 
2Al 


lA2 
4 
18 
lYl 


2Y3 
5 
17 
2A4 


lA3 
6 
16 
lY2 


2Y2 
7 
15 
2A3 
lA4 
8 
14 
lY3 


This document contains 
information 
on products in 
more than one phase of development. The status of 
11th device is indicated on the pagels) specifying 
its 


electrical 
characteristics. 
TEXAS • 
INSTRUMENTS 


II 


SN54ALS762, SN54ALS763, SN54AS762, SN54AS763 
SN74ALS762, SN74ALS763, SN74AS762, SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 


2G 
II 


2Al 
(11) 
(91 2Yl 
1111 
2Yl 
2Al 
(13) 
(71 
2A2 1131 
2A2 
2Y2 
2Y2 


1151 
(51 2Y3 
2A3 
1151 
2Y3 
2A3 (17) 
(31 2Y4 
2A4 
(171 
» 


2A4 
2Y4 


r- 
en 
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


III~ 
logic diagrams 
(positive 
logic) 
Co» 
'ALS762, 
'AS762 
'ALS763, 
'AS763 
en 


("') 
lG 
::;;"n 
(2) 
(181 
121 
c: 
lAl 
1Yl 
(181 
;:;." 


lAl 
1Yl 


en 


lA2 
(41 
(16) 
1Y2 
lA2 
(4) 
(16) 
lY2 


lA3 
(6) 
(141 
lY3 
lA3 
(61 
(14) 
lY3 


lA4 
(8) 
(12) 
(8) 
(12) 
1Y4 
lA4 
lY4 


2(; 
2G 


2Al 
(11) 
(91 2Yl 
(11) 
(9) 


2Al 
2Yl 


2A2 
(131 
(7) 
(13) 
(7) 


2Y2 
2A2 
2Y2 


2A3 
(151 
IS) 
2Y3 
(151 
151 
2A3 
2Y3 


2A4 
(17) 
(3) 
(17) 
(31 
2Y4 
2Y4 
2A4 


TEXAS 
~ 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54ALS762. 
SN74ALS762 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, 
Vee 
.. 
Input voltage .... 
Off-state 
output 
voltage .. 


Operating free-air temperature 
range: SN54ALS762. 


SN74ALS762. 


7V 
7V 
7V 


-55°e 
to 125°e 


ooe to 700e 


-65°e 
to 1500e 


SN54AlS762 
SN74AlS762 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


12 
24 
10l 
Low-level output current 
mA 


48 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


tThe extended limits apply only if VCC is maintained between 4.75 V and 5.25 V. 
The 48-mA 
limit applies for the SN74ALS762-1 
only. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS762 
SN74AlS762 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
~ 4.5 V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


10H 
Vee 
= 4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


Vee 
~ 4.5 V. 
10l 
~ 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V. 
10l 
~ 24 mA 
V 


0.35 
0.5 


(lOL = 48 mA for -, versions) 


II 
Vee 
~ 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V. 
VI = 2.7 V 
20 
20 
,.P- 


III 
Vee 
- 
5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


l'AlS762 
I 
Outputs high 
11 
11 
Ice 
Vee 
= 5.5 V 
I 
mA 


Outputs low 
18 
18 


Vec 
- 
5 V. 
Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 
el 
- 
50 pF. 


FROM 
TO 
Rl 
- 
680!l. 
Rl 
- 
680 ll. 
PARAMETER 
UNIT 
{INPUT! 
(OUTPUT! 
TA - 
25°C 
TA - 
MIN to MAX 


'AlS762 
SN54AlS762 
SN74AlS762 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 


A 
17 


Y 
ns 
tpHL 
6 


tPLH 
G 
14 
Y 
ns 
tpHL 
18 


PRODUCT PREVIEW documents 
contain 
information 
on products 
in the formative 
or design phil' of 
development. 
Ch".cteristic 
dlta 
Ind 
other 
::se:;~::~~:lr::t 
dt:~\n.:::I:·r~~=::~ti~~:~::: 
products 
without 
notice. 


TEXAS 
." 
INSTRUMENlS 


II 


SN54ALS763. 
SN74ALS763 


OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply 
voltage, 
Vee 


Input 
voltage. 


Off-state 
output 
voltage 
.. 


Operating 
free-air 
temperature 
range: 
SN54ALS763. 


SN74ALS763. 


Storage 
temperature 
range 
.. 


recommended operating conditions 


7V 
7V 
7V 


- 
55°C 
to 
125°e 
OOC to 700e 


-65°e 
to 
1500e 


SN54ALS763 
SN74ALS763 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


12 
24 
IOL 
Low-level output current 
48' 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS763 
SN74ALS763 


PARAMETER 
TEST CONDITIONS 
Typl 
UNIT 
MIN 
Typl 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


IOH 
Vee 
- 
4.5 v, 
VOH - 
5.5 v 
0.1 
0.1 
mA 


Vee 
= 4.5 v, 
IOL=12mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
= 4.5 V, 
10L = 24 mA 
V 


(I0l 
= 48 mA for -1 versions) 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 v 
20 
20 
"A 
IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


Ice 
l'ALS763 
Vec 
5.5 V 
I 
Outputs high 
7 
11 
7 
11 


= 
I 


mA 
Outputs low 
14 
22 
14 
22 


vcc 
- 
5 v, 
VCC - 
4.5 V to 5.5 v, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
RL - 
680 !!, 
RL - 
680 !!, 
PARAMETER 
UNIT 
(INPUT! 
{OUTPUT! 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS763 
SN54ALS763 
SN74ALS763 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
16 
7 
28 
7 
25 
A 
y 
ns 


tpHL 
5 
2 
11 
2 
9 


tpLH 
G 
18 
8 
28 
9 
25 
y 
ns 


tPHL 
13 
5 
25 
5 
21 


tPLH 
G 
18 
8 
28 
9 
25 
y 
ns 
tPHL 
13 
5 
25 
5 
21 


PRODUCTION DATA documents tuntlin information 
curr.nt I.of public.tion 
d"I. Products 
conform 


to specificitiOM 
per the terms of T.XlI Instrumenu 
2-608 
ItIndard 
wlrnnly. 
Production 
processing 
does not 


necesllrily 
include testing of .11 par.mltefs. 


TEXAS -1!1 
INSTRUMENTS 


SN54AS762. 
SN54AS763. 
SN74AS762. 
SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH 
OPEN·COLLECTOR OUTPUTS 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply 
voltage, 
Vce 
. 
Input voltage 
Off-state 
output 
voltage 
Operating 
free-air 
temperature 
range: 
SN54AS762, 
SN54AS763 


SN74AS762, 
SN74AS763 


7V 
7V 
7V 


- 55°C 
to 125°C 
ooe 
to 700e 


-65°et0150oe 


SN54AS762 
SN74AS762 
UNIT 
SN54AS763 
SN74AS763 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOL 
Low-level 
output 
current 
48 
64 
mA 


TA 
Operating 
free-air temperature 
55 
125 
0 
70 
·e 


SN54AS762 
SN74AS762 
PARAMETER 
TEST CONDITIONS 
SN54AS763 
SN74AS763 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
- 1.2 
-1.2 
V 


IOH 
Vee 
= 4.5 V. 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
= 4.5 V, 
IOL - 
48 mA 
0.55 


V 


Vee 
- 
4.5 V. 
IOL - 
64 mA 
0.55 


II 
Vee 
= 5.5 V. 
VI - 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI 
2.7 V 
20 
20 
.A 


'AS762 
-, 
-1 
IlL 
2A 
inputs 
only 
Vee 
= 5.5 V, 
VI = 0.4 V 
mA 


All 
others 
-0.5 
-0.5 


'AS762 
Output 
high 
15 
23 
15 
23 
Vee 
= 5.5 V 
Output 
low 
55 
87 
55 
87 


Ice 
mA 


Output 
high 
10 
16 
10 
16 
'AS763 
Vee 
- 
5.5 v 
Output 
low 
52 
82 
52 
82 


PAODUCTION DATA documents contain information 
current 
as of publication 
date. Products 
conform 


to specifications per the terms of Texas Instruments 
standard warrlnty. 
Production processing does not 


necessarily include testing of all parameters. 


TEXAS 
• 
INSTRUMENTS 


• 


SN54AS762, 
SN54AS763, 
SN74AS762, 
SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLlECTOR OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rl 
- 
500 l!. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUTI 
TA - 
MIN to MAX 


SN54AS762 
SN74AS762 


MIN 
MAX 
MIN 
MAX 


tPlH 
3 
20 
3 
,9 
'A 
'Y 
1 
1 
6 


ns 


tpHl 
7 


tplH 
3 
19.5 
3 
18.5 
2A 
2Y 
ns 


tpHl 
, 
7 
1 
6 


tplH 
IT 


3 
22 
3 
19.5 


1Y 
, 
8 
1 
7.5 
ns 


tPHl 


tPlH 
G 
3 
20 
3 
'9 
2Y 
ns 


tpHl 
1 
8 
1 
7 
» 
r- 
en 
.AS763 
switching 
characteristics 
(see Note 1) 
ll) 
:J 
Q. 
» 
en 
(") 
~' 
(') 
c: 
;::;.'o 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rl 
- 
500 l!. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS763 
SN74AS763 


MIN 
MAX 
MIN 
MAX 


tplH 
A 
Y 
3 
20 
3 
'9 
, 
7 
, 
6 
ns 
tpHl 


tplH 
G 
3 
22 
3 
'9.5 
Y 
ns 


tpHl 
1 
8.5 
1 
7.5 


tplH 
3 
22 
3 
20 
G 
Y 
ns 


tpHl 
1 
8.5 
1 
8 


PRODUCTION 
DATA documents contain information 
l;urrlnt IS of publication 
d.te. 
Product. 
conform 
2-610 :':r~:.r;~=no:r=i~:ro:e~: 
nlCHArily inclulll 
tlSting of .11 p.rlmltlrs. 
TEXAS ~ 
INSTRUMENTS 


SN54ALS804A, 
SN54AS804B. 
SN74ALS804A. 
SN74AS804B 
HEX 2·INPUT NAND 
DRIVERS 


• 
High Capacitive 
Drive Capability 


• 
'ALS804A 
has Typical 
Delay Time of 4 ns 
(CL = 50 pFI and Typical 
Power Dissipation 
of 3.4 mW per Gate 


• 
'AS804B 
has Typical 
Delay Time of 2.6 ns 
(CL = 50 pF) and Typical 
Power Dissipation 
of Less than 9 mW per Gate 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


These devices contain 
six independent 
2-input 
NAND 
drivers. 
They 
perform 
the 
Boolean 
functions 
Y = A.B or Y = A +B in positive logic. 


The 
SN54ALS804A 
and 
SN54AS804B 
are 
characterized 
for operation 
over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS804A 
and 
SN74AS804B 
are 
characterized 
for operation 
from OOC to 70°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
l 


l 
X 
H 


X 
l 
H 


lA 
11) 


lB 
(2) 


2A 
14) 


2B 
15) 


3A 
(7) 


3B 
IS) 
4A 
(12) 


4B 
113) 


5A 
(15) 


5B 
116) 


6A 
(lS) 


6B 
(19) 


SN54Alsa04A. 
SN54ASa04B 
... 
J PACKAGE 
SN74AlSa04A. 
SN74ASa04B 
... 
OW OR N PACKAGE 


ITOP VIEW) 


lA 
1 U20 
VCC 
18 
2 
19 
68 


lY 
3 
1a 
6A 


2A 
4 
17 
6Y 


28 
5 
16 
58 


2Y 
6 
15 
5A 


3A 
7 
14 
5Y 


38 
a 
13 
48 


3Y 
9 
'2 
4A 
GND 
10 
l' 
4Y 


SN54Alsa04A. 
SN54ASa04B 
... 
FK PACKAGE 


ITOP VIEW) 
u 
>-00« 
Uco 
~><D 


3 
2 
1 2019 


2A 
4 
1S 
6A 


28 
5 
17 
6Y 


2Y 
6 
16 
58 


3A 
7 
15 
5A 


38 
S 
14 
5Y 


9 
10 11 1213 


>- 0>«00 
'" z '¢ 
'¢ 
'¢ 
(:J 


1A=D- 
1Y 
lB 


2A=D- 
2Y 
2B 


3A=D- 
3Y 
3B 


4A=D- 
4Y 
4B 


5A=D- 
5Y 
5B 


6A=D- 
6Y 
6B 


PRODUCTION DATA documents contain information 
current 
as of publication 
date. Products 
conform 
to 
specifications 
per the terms of Tell8$ Instruments 
~~~~~:~~i~at::l~~~ 
~~:~~~ti:fn:,iO::~:~:t::s~S 
not 
TEXAS l!1 
INSTRUMENTS 


II 


SN54ALS804A. 
SN74ALS804A 


HEX 2-INPUT NAND 
DRIVERS 


Supply voltage, 
VCC . 


Input voltage 
Operating free-air temperature 
range: 
SN54ALS804A 
SN74ALS804A 


7 V 
7V 


-55°C 
to 125°C 
OOC 
to 70°C 
-65°C 
to 50°C 


SN54ALS804A 
SN74ALS804A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output 
current 
-12 
-15 
mA 


IOL 
low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
'c 


:t:- 
r- 
en 
III~ 
C. 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


:t:- 
en 
(") 


~"oc: 
;:+" 
en 


SN54ALS804A 
SN74ALS804A 


PARAMETER 
TEST CONDITIONS 
Typf 
Typf 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V, 
IOH - 
-0.4 
mA 
VCC-2 
Vcc -2 


VCC - 
4.5 V, 
IOH - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 
VCC = 4.5 V, 
IOH = 
-12 
mA 
2 


Vcc 
= 4.5 V, 
IOH - 
-15 
mA 
2 


VCC - 
4.5 V, 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC - 
4.5 V, 
IOL - 
24 mA 
0.35 
0.5 


II 
VCC = 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI - 
2.7 V 
20 
20 
"A 
IlL 
Vcc 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


lot 
Vrc 
= 5.5 V, 
Vo 
= 2.25 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC = 5.5 V, 
VI = 0 V 
0.9 
2.5 
0.9 
2.5 
mA 


ICCL 
VCC = 5.5 V, 
VI - 
4.5 V 
7 
12 
7 
12 
mA 


t All typical values are at VCC 
= 
5 V, TA = 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


VCC - 
5 V, 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF, 


FROM 
TO 
RL - 
5000, 
RL - 
500 O. 


PARAMETER 
(INPUT) 
(OUTPUT) 
TA - 
25·C 
TA - 
MIN to MAX 
UNIT 


'ALS804A 
SN54ALS804A 
SN74ALS804A 


TVP 
MIN 
MAX 
MIN 
MAX 


tPLH 
4 
1 
9 
1 
7 


A 
or 
B 
V 
ns 


tPHl 
4 
1 
9 
1 
8 


TEXAS -1!1 
INSTRUMENTS 


SN54AS804B, 
SN74AS804B 


HEX 2·INPUT NAND DRIVERS 


Supply voltage, 
Vee. 


Input voltage 
Operating 
free-air temperature 
range: 
SN54AS804B 
SN74AS804B 


7V 
7V 
- 55 °e to 125 °e 


ooe to 700e 
-65°e 
to 500e 


SN54AS804B 
SN74AS804B 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


10H 
High-level 
output 
current 
-40 
-48 
mA 


10L 
Low-level 
output 
current 
40 
48 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


noted) 


SN54AS804B 
SN74AS804B 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V. 
II 
- 
-18 
mA 
-1.2 
- 1.2 
V 


VCC - 
4.5 V to 5.5 V, 
10H - 
2 mA 
VCC 
2 
VCC 
2 


VCC - 
4.5 V. 
10H - 
3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
-40 
mA 
V 


VCC 
= 4.5 V. 
10H - 
2 


VCC 
- 
4.5 V,. 
10H - 
-48 
mA 
2 


VCC 
- 
4.5 V, 
10L - 
40 mA 
0.25 
0.5 


VOL 
V 
VCC 
- 
4.5 V. 
10L - 
48 mA 
0.35 
0.5 


II 
VCC - 
5.5 V. 
VI - 
7 v 
0.1 
0.1 
mA 


IIH 
VCC 
5.5 V, 
VI 
2.7 v 
20 
20 
pA 


IlL 
VCC - 
5.5 v, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10' 
VCC - 5.5 v. 
Vo 
= 2.25 
-50 
-200 
-50 
-200 
mA 


ICCH 
VCC - 
5.5 V. 
VI - 
0 V 
3.5 
5 
3.5 
5 
mA 


ICCL 
VCC 
- 
5.5 V. 
VI - 
4.5 V 
16 
27 
16 
27 
mA 


tAli 
typical 
values are at Vec 
= 
5 V. TA 
-= 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. 10S. 


Vcc 
- 
4.5 V to 5.5 V, 


CL - 
50 pF, 


FROM 
TO 
RL-5000 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS804B 
SN74AS804B 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
5 
1 
4 
A or B 
Y 
ns 
tpHL 
1 
5 
1 
4 


TEXAS -1!1 
INSTRUMENTS 


SN54AlS805A. 
SN54AS805B, 
SN74AlS805A. 
SN74AS805B 
HEX 2-INPUT 
NOR DRIVERS 


• 
High Capacitive 
Drive Capability 


• 
'ALS805A 
has Typical 
Delay Time of 4.2 ns 
(CL = 50 pFI and Typical 
Power Dissipation 
of 4.2 mW per Gate 


• 
'AS805B 
has Typical 
Delay Time of 2.6 ns 
(CL = 50 pFI and Typical 
Power Dissipation 
of 12 mW per Gate 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers. 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


These devices contain 
six independent 
2-input 
NOR drivers. They perform the Boolean functions 
y = A + B or Y = A.'B in positive 
logic. 


The 
SN54ALS805A 
and 
SN54AS805B 
are 


characterized 
for operation 
over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS805A 
and 
SN74AS805B 
are 


characterized 
for operation 
from OOC to 70°C. 


INPUTS 
OUTPUT 
A 
8 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


lA 
(1) 


18 
(2) 


2A 
(4) 


28 
(5) 


3A 
(7) 


38 
(8) 


4A 
(12) 


48 
(13) 


5A 
(15) 


58 
(16) 


6A 
(18) 


68 
(19) 


SN54ALS805A. SN54AS8058 
... 
J PACKAGE 
SN74ALS805A. SN74AS8058 
... 
ow OR N PACKAGE 


(TOP VIEW) 


lA 
1 U20 
vCC 
16 
2 
19 
66 
1Y 
3 
18 
6A 


2A 
4 
17 
6Y 


26 
5 
16 
56 
2Y 
6 
15 
5A 
3A 
7 
14 
5Y 
36 
8 
13 
46 
3Y 
9 
12 
4A 
GND 
10 
11 
4Y 


3 
2 
1 2019 


2A 
4 
18 
6A 


26 
5 
17 
6Y 


2Y 
6 
16 
56 


3A 
7 
15 
5A 


36 
8 
14 
5Y 


9 
1011 
1213 


1A=L>- 
1Y 
18 


2A=L>- 
2Y 
28 


3A=L>- 
3Y 
38 


4A=L>- 
4Y 
48 


5A=L>- 
5Y 
58 


6A=L>- 
6Y 
68 


PRODUCTION DATA documents contain information 
currlnt IS of publiution 
dlte. Products conform to 
specifications 
per the terms of TexIS Instruments 
:~~~~:~~i~.t::1~1~ 
~::~:~ti:r 
:llo::~:~:t:ros~s 
not 
TEXAS ." 
INSTRUMENTS 


• 


SN54ALS805A. SN74ALS805A 
HEX 2-INPUT 
NOR DRIVERS 


Supply voltage, Vee . 
Input voltage 
Operating free-air temperature 
range: 


7V 
7V 


-55°e 
to 125°e 
ooe to 700e 


-65°e to 1500e 


SN54ALS805A 
SN74ALS805A 


SN54ALS805A 
SN74ALS805A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
12 
-15 
mA 


10L 
Low-level output 
current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 
:x:- 
r0- 
C/) 


~ 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
Q. 
:x:- 
C/) 
(") 
:::;"oc:;:;: 
en 


PARAMETER 
SN54ALS805A 
SN74ALS805A 
TEST CONOITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee = 4.5 V, 
II = 
-18 
mA 
-1.2 
- 1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
IOH - 
-0.4 
mA 
Vcc-2 
Vcc -2 


Vee 
- 
4.5 V. 
IOH - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
Vee 
- 
4.5 V. 
V 


IOH - 
-12 
mA 
2 


Vee 
= 4.5 V. 
IOH = 
-15 
mA 
2 


Vee 
- 
4.5 V, 
IOL ~ 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V, 
IOL - 
24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vee 
5.5 V. 
VI - 
0.4 V 
0.1 
0.1 
mA 


101 
Vee 
~ 5.5 V. 
Vo = 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
0 V 
2 
4 
2 
4 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
8 
14 
8 
14 
mA 


tAli typical values are at Vec 
:= 5 V. TA 
0= 25°C. 


tThe 
output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates 
one 
half 
of the true 
short-circuit 
output 
current, 
lOS- 


Vcc 
- 
5 V. 
Vee 
- 
4.5 V to 5.5 V, 


CL - 
50 pF. 
CL - 
50 pF, 


FROM 
TO 
RL - 
500 n. 
RL - 
500 n. 


PARAMETER 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 
UNIT 


'ALS805A 
SN54ALS805A 
SN74ALS805A 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
4 
2 
9 
2 
7 
A or 8 
y 
ns 


tpHL 
4 
2 
9 
2 
8 


TEXAS ." 
INSTRUMENTS 


SN54AS805B, SN74AS805B 
HEX 2·INPUT NOR DRIVERS 


Supply voltage, 
Vee 
. 


Input voltage 
Operating 
free-air temperature 
range: 
SN54AS805B 
SN74AS805B 


7V 
7V 
-55°e 
to 125°e 


ooe to 700e 
-65°e 
to 1500e 


SN54AS8058 
SN74AS805B 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
O.B 
V 


10H 
High-level output current 
-40 
-48 
mA 


10L 
Low·level output current 
40 
48 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 


I/)•.. 
·5 
(.).. 


electrical 
characteristics 
over recommended 
operating 
free-air temparature 
range (unless otherwise 
noted) 
U 
en 
~ 
"Cc: 
CU 
en 
....I 
~ 


SN54AS805B 
SN74AS805B 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
VCC - 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V, 
IOH--2mA 
Vcc-2 
Vcc-2 


VCC - 
4.5 V. 
10H - 
3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
VCC - 
4.5 V. 
10H - 
40mA 
V 
2 


VCC - 
4.5 V. 
10H - 
-48 
mA 
2 


VCC - 
4.5 V. 
10L - 
40 mA 
0.25 
0.5 


VOL 
Vcc 
- 
4.5 V. 
10L - 
48 mA 
V 
0.35 
0.5 


II 
Vcc 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vcc 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
~A 


IlL 
VCC - 
5.5 V. 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10* 
VCC - 
5.5 V. 
Vo 
- 
2.25 
V 
-50 
-200 
-50 
-200 
mA 


'CCH 
Vcc 
- 
5.5 V. 
V, - 
0 V 
6.5 
10 
6.5 
10 
mA 


'CCL 
Vcc 
- 
5.5 V, 
VI - 
4.5V 
20 
32 
20 
32 
mA 


t All typical values are at VCC = 
5 V, TA 
= 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current.los. 


Vcc 
- 
4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL = 500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA ~ MIN to MAX 


SN54AS805B 
SN74ASB05B 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
4.8 
1 
4.3 
A or 8 
y 
ns 
tpHL 
1 
4.8 
1 
4.3 


TEXAS 
~ 
INSTRUMENTS 


tI 


SN54ALS808A, 
SN54AS808B, 
SN74ALS808A, 
SN74AS808B 
HEX 2·INPUT AND DRIVERS 


• 
High Capacitive 
Drive Capability 


• 
'ALS808A 
has Typical Delay Time of 4.8 ns 
(CL = 50 pFI and Typical 
Power Dissipation 
of 4.5 mW per Gate 


• 
'AS8088 
has Typical Delay Time of 3.2 ns 
(CL = 50 pFI and Typical 
Power Dissipation 
of Less than 13 mW per Gate 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


These devices contain six independent 
2-input 
AND 
drivers. 
They 
perform 
the 
Boolean 
functions Y = A. B or Y = A +B in positive logic. 


The 
SN54ALSB08A 
and 
SN54AS808B 
are 
characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 


SN74ALS808A 
and 
SN74AS808B 
are 


characterized 
for operation from 0 °C to 70°C. 


INPUTS 
OUTPUT 


A 
B 
V 


H 
H 
H 


L 
X 
L 


X 
L 
L 


logic symbolt 


lA 
(11 
&C> 
lB 
(21 
131 IV 


2A 
(41 
161 
2B 
(51 
2Y 


3A 
171 
191 
3B 
181 
3V 


4A 
(1ZI 


4B 
(131 
(11) 4V 


SA 
1151 


58 
(161 
(141 5V 


6A 
118) 


6B 
1191 
1171 6V 


SN54ALSBOBA, SN54ASBOBB ... 
J PACKAGE 
SN74ALSB08A. 
SN74ASB088 
... 
OW OR N PACKAGE 


ITOP VIEW) 


IA 
18 


IY 
2A 
28 


2Y 
3A 
38 
3Y 
GND 


PRODUCTION DATA documents 
contain 
information 
current 
as of publication 
date. Products 
conform to 


specificetions 
per the 
terms 
of Texas 
Instruments 
~~::~~i~'t::1~7e 
~::~~~ti:f 
:llo::;:~:t:rol~snot 


I U20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
I I 


u 
>- m« 
Um 
><D 


2 
I 
2019 
2A 
4 
18 
6A 
28 
5 
17 
6Y 


2Y 
6 
16 
58 
3A 
7 
15 
5A 
38 
8 
14 
5Y 


9 
10 II 
1213 


>- o>-«m 
M Z"l;J'q-q- 


c.:l 


1A=D- 
IV 
lB 


2A=D- 
2V 
28 


3A=D- 
3V 
3B4A-;--'\ 
'V 


48~ 


5A=D- 
5V 
58 


6A----r--'\ 
"V 


6B~ 


TEXAS ~ 
INSTRUMENTS 


SN54ALS808A. SN74ALS808A 
HEX 2·INPUT AND DRIVERS 


Supply voltage, Vcc . 
Input voltage 
Operating 
free-air temperature 
range: 
SN54ALS808A 
SN74ALS808A 


7V 
7V 
- 55°C 
to 125°C 


ooC to 70°C 


-65°C 
to 150°C 


SN54AlS808A 
SN74AlS808A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOl 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 
» 
,... 
C/) 


Qlj 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
Q. 
noted) 
» 
C/) 


(") 


::0'n 
c::~ 
UI 


PARAMETER 
TEST CONDITIONS 
SN54AlS808A 
SN74AlS808A 
Typl 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
IOH - 
0.4 mA 
Vcc-2 
VCC-2 


Vee 
- 
4.5 V, 
10H = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
Vee 
- 
4.5 V, 
10H - 
-12 
mA 
2 
V 


Vec 
- 
4.5 V, 
10L - 
-15 
mA 
2 


VOL 
Vee 
- 
4.5 V, 
IOL-12mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 V, 
V 


10L = 24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IH 
Vee 
= 5.5 V, 
VI=2.7V 
20 
20 
"A 
IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


10* 
Vce 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vce ~5.5 V, 
VI ~ 
4.5 V 
4.5 
7 
4.5 
7 
mA 


leeL 
Vee 
~ 5.5 V, 
VI ~ 0 V 
8 
16 
8 
16 
mA 


tAil 
typical values are at Vec 
= 5 V. TA = 25DC 


i The output conditions have been chosen to produce a current that closely approximates one half of the true short~circujt output current, 'OS- 


Vec 
- 
5 V, 
Vee 
- 
4.5 V to 5.5 V, 


CL - 
50 pF. 
Cl 
- 
50 pF, 


FROM 
TO 
Rl 
- 
5000, 
Rl 
- 
5000 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'AlS808A 
SN54AlS808A 
SN74AlS808A 


TYP 
MIN 
MAX 
MIN 
MAX 


tplH 
6 
2 
11 
2 
9 
A or B 
Y 
ns 


tPHl 
4 
1 
10 
1 
8 


TEXAS ~ 
INSTRUMENTS 


SN54AS808B, 
SN74AS808B 
HEX 2·INPUT AND DRIVERS 


Supply voltage, 
VCC 
. 


Input voltage 
Operating 
free-air temperature 
range: 


7V 
7V 


-55°C 
to 125°C 


O°C to 70°C 


- 65°C to 150°C 


SN54AS808B 
SN74AS808B 


SN54ASSOSB 
SN74ASBOSB 


NOM 
UNIT 
MIN 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
low-level 
input 
voltage 
O.S 
O.S 
V 


10H 
High-level output current 
-40 
-4S 
mA 


10L 
Low-level output current 
40 
4S 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54ASSOSB 
SN74ASSOSB 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V. 
II = 
-1S 
mA 
- 1.2 
- 1.2 
V 


Vee 
- 
4.5 V to 5.5 V. 
10H - 
2 mA 
Vec 
2 
Vee 
2 


Vee 
- 
4.5 V. 
10H 
= 
-3 mA 
2.4 
3.2 
2.4 
3.2 


Vee 
- 
4.5 V. 
10H - 
-40 
mA 
2 
VOH 


Vee 
= 4.5 V. 
-4S 
mA 
V 


10H - 
2 


VOL 
Vee 
= 4.5 V. 
10L - 
40 mA 
0.25 
0.5 
V 
Vee 
- 
4.5 V. 
10L - 
4S mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IH 
Vee 
- 
5.5 V. 
VI - 
2.7 v 
20 
20 
"A 
IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 v 
-0.5 
-0.5 
mA 


lot 
Vee 
= 
5.5 V. 
Vo 
= 2.25 V 
-50 
-200 
-50 
-200 
mA 


leeH 
Vee 
= 
5.5 V. 
VI - 
4.5 V 
S 
13 
S 
13 
mA 


'eeL 
Vee 
= 5.5 V. 
VI - 
0 v 
20 
33 
20 
33 
mA 


t All typical values are at VCC 
= 5 V, TA 
= 25°C 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vec 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 II 
PARAMETER 
UNIT 
IINPUT} 
(OUTPUT} 
TA - 
MIN to MAX 


SN54ASSOSB 
SN74ASSOSB 


MIN 
MAX 
MIN 
MAX 


'pLH 
1 
6.5 
1 
6 
A or B 
Y 
ns 
'PHL 
1 
6.5 
1 
6 


TEXAS -Ij} 
INSTRUMENTS 


II 


SN54ALS810, SN54AS810, SN74ALS810, SN74AS810 
QUADRUPLE 2·INPUT EXCLUSIVE·NOR GATES 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and Reliability 


description 


These devices contain four independent Exclusive-NOR gates. 
They perform the Booleanfunctions V = A <V 8 = IA +8). (A + 81 


in positive 
logic. 


A common application is a true/complement element. If one of 
the inputs is high, the other input will be reproduced in true form 
at the output. If one of the inputs is low, the signal on the other 
input will be reproduced inverted at the output. 


The 
SN54ALSB10 
and 
SN54ASB10 
are characterized 
for 


operation 
over the full 
military 
temperature 
range 
of 
- 55°C 
to 
125°C. The SN74ALS810 and SN74AS81 0 are characterized for 


operation 
from 0° to 70oe. 


'A 
(11 
., 
1Y 
18 (2) 


2A 
(4) 
2Y 
2B 
(5) 


191 
3A 
3Y 
:::~~~ 


48 
(131 
4Y 


FUNCTION 
TABLE 


leach 
gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


L 
L 
H 


L 
H 
L 


H 
L 
L 


H 
H 
H 


SN54ALSB10. 
SN54ASB10 
... 
J PACKAGE 


SN74ALSB10. 
SN74ASB10 
... 
D OR N PACKAGE 


(TOP VIEW) 


1A 
18 
1V 
2A 
28 
2V 
GND 


1 U,4 


2 
'3 


3 
'2 


4 
" 
5 
10 


6 
9 


7 
8 


SN54ALSB10. 
SN54ASB10 
... 
FK PACKAGE 


(TOP VIEW) 


3 
2 
1 20'9 


4 
18 [ 


5 
17[ 


6 
1s[ 


7 
1s[ 


8 
'4 


9 10 " 
'2 '3 
>-ou>-< 
NZZMM 
<:> 


These are five equivalent Exclusive-NOR symbols vaiid for an 'ALS81 0 gate in positive logic; negation may be shown at 
anyone 
port, or at all three of them. 
=CJ- 


The output is active (High) if all 


inputs stand at the same logic 


level (Le., A = B). 


The output is active (High) if an 


even number of inputs (Le., 0 or 


2) are active. 


The output is active (low) 
if an 


odd number 
of inputs 
(i.e., only 1 


of the 2) are active. 


This document 
contains 
information 
on products 
in 
more than one phase of development. 
The status 
of 
eech device is indicated 
on the pagelsl specifying 
its 
electrical 
characteristics. 
TEXAS -I!} 
INSTRUMENTS 


II 


SN54ALS810, 
SN74ALS810 
QUADRUPLE 2·INPUT EXCLUSIVE·NOR GATES 


7V 
7V 


-Ssoc 
to 12SOC 


. . . . . • . . . . • . . . . . . . . . . . . . . . . . .. 
ooc to 70°C 
-6SoC 
to 1S0oC 


Supply voltage. VCC . . 
. 
. 


Input voltage. . . . . . . . . . 
. .......•.. 
Operating free-air temperature range: SNS4ALSal0 
. 
SN74ALSal0 


SN54ALSS10 
SN74ALSS10 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
lo",-Ievel 
input 
voltage 
0.7 
O.S 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10L 
lo .•••. 
-Ievel output current 
4 
S 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·e 
> 
r- 
C/) 


Q):J 
Co 
electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 
> 
C/) 
Q 
~nc;:+ 
UI 


SN54ALSS 10 
SN74ALSS10 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vce 
- 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
vee -2 
vee - 2 
V 


Vce 
- 
4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


VCC = 4.5 V. 
10L = 8 mA 
0.35 
0.5 


II 
Vce 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V. 
VI - 
2.7 V 
20 
20 
pA 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10* 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 
V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V. 
A at 4.5 V. B al 0 V 
5 
7.5 
5 
7.5 
mA 


tAli 
typical 
values Me at VCC 
= 
5 V, TA 
.= 
25°C. 


tThe 
output 
condit ons have been chosen to produce 
a current 
that closely approximates 
one half of the true short-cirCUit output 
current. 
10S. 


Vcc 
- 
4.5 V to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL = 500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN 10 MAX 


SN54ALSS10 
SN74ALSS10 


MIN 
MAX 
MIN 
MAX 


IPLH 
A or B 
5 
23 
5 
20 
Y 
ns 
IpHL 
(other input low) 
3 
17 
3 
14 


IpLH 
A or B 
5 
21 
5 
lS 
Y 
ns 
IPHL 
(other 
input 
high) 
3 
17 
3 
14 


PRODUCTION DATA documents contain information 
current 
II of publication 
de.l. Products 
conform 
to specification, 
pet the terms of Texes Instruments 
sundlrd 
wlrrlnty. 
Production 
processing 
does not 
nec8lllrily 
includE: testing 
of III plrlmeters. 


TEXAS .• 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS810. 
SN74AS810 


QUADRUPLE 2·INPUT 
EXCLUSIVE·NOR GATES 


Supply voltage, 
VCC 
Input voltage ... 
Operating free-air temperature 
range: SN54AS81 0 . 


SN74AS810. 


7V 
7V 
-55°C 
to 125°C 


O°C to 70°C 
-65°C 
to 150°C 


SN54AS810 
SN74AS810 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
v 


10H 
High-level output current 
-2 
-2 
mA 


10L 
Low-level 
output current 
20 
20 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°c 


en•.. 
'S 
(,)•.. 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
U 
en« 
"'Cc:ca 
en...I« 


SN54AS810 
SN74AS810 


PARAMETER 
TEST CONDITIONS 
Typl 
UNIT 


MIN 
MAX 
MIN 
TYP 
MAX 


VIK 
Vec 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


VOH 
Vec 
~ 4.5 V to 5.5V. 
10H ~ 
-0.4 
mA 
Vcc-2 
Vcc-2 
v 


VOL 
Vee 
- 
4.5 V, 
10L ~ 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vec 
- 
5.5 V, 
VI - 
7 V 
O. I 
O. I 
mA 


IIH 
Vec ~5.5 V. 
VI ~ 2.7V 
20 
20 
"A 


IlL 
Vec ~5.5 V. 
VI ~ 0.4 V 
-0. 
I 
-0. 
I 
mA 


10' 
Vec 
= 5.5 V. 
Va 
~ 2.25 V 
-30 
- I 12 
-30 
- I 12 
mA 


leeH 
Vcc ~5.5 V 
18 
18 
mA 


leeL 
Vec 
- 
5.5 V 
15 
15 
mA 


vcc 
~ 4.5 v to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL = 500 {j 


PARAMETER 
UNIT 


IINPUTI 
10UTPUTI 
TA ~ MIN to MAX 


SN54AS810 
SN74AS810 


MIN 
Typt 
MAX 
MIN 
TypT 
MAX 


tpLH 
A or B 
3.4 
3.4 
y 
ns 
tpHL 
(other 
input 
low) 
5.3 
5.3 


tpLH 
A or B 
3.4 
3.4 
y 
ns 
tpHL 
(other input high) 
5.3 
5.3 


PRODUCT PREVIEW documents contlin information 
on products 
in the formative 
or design 
phl'l 
of 
development. 
Characteristic 
dati 
Ind 
other 


~:S'::~::~h:sr~:t 
~:~\na:::I:'r~,=::~~~~~~:::: 
products 
without 
notice. 


TEXAS '1!1 
INSTRUMENTS 


II 


SN54ALS811, 
SN74ALS811, 
SN54AS811, 
SN74AS811 
QUADRUPLE 2·INPUT EXCLUSIVE·NOR GATES 
WITH OPEN·COLLECTOR OUTPUTS 


02837, 
MARCH 
1984-REVI$ED 
MAY 
1986 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These devices 
contain 
four 
independent 
Exclusive-NOR 
gates 
with 
open-collector 
outputs. 
They 
perform 
the 
Boolean functions 
Y ; 
A <±l B ; 
(A + B)· (A + B) in positive 
logic. 


A common application is a true/complement 
element. If one 
of the inputs is high, the other input will be reproduced 
in 


true form at the output. If one of the inputs is low, the signal 
on the other input will be reproduced inverted at the output. 


The SN54ALS811 
and SN54AS811 
are characterized 
for 
operation over the full military temperature range of - 55 °e 
to 
125°e. 
The 
SN74ALS811 
and 
SN74AS811 
are 
characterized 
for operation 
from ooe 
to 70oe. 


FUNCTION TABLE 


(each 
gatel 
lA 
11) 
-I 
121 
1Y 
lB 


2A 
141 


161 
2Y 
2B 


]A 
191 


38 


110) 


... 
1121 


4B 
1131 


INPUTS 
OUTPUT 


A 
B 
y 


L 
L 
H 


L 
H 
L 


H 
L 
L 


H 
H 
H 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE 
Std 91-1984 
and lEe Publication 


617-12. 


Pin numbers 
shown 
are for 0, J, and N packages. 


SN54ALSB". 
SN54ASBll 
... 
J PACKAGE 


SN74ALSB". 
SN74AS8" 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1A 
, U'4 
VCC 
1B 
2 
13 
4B 
1Y 
3 
12 
4A 


2A 
4 


" 
4Y 
2B 
5 
'0 
3B 
2Y 
6 
9 
3A 
GND 
8 
3Y 


U 
a> <l:U 
Ua> 
~Z 
><t 


3 
2 
1 2019 


lY 
4 
18 
4A 
NC 
5 
17 
NC 
2A 
6 
16 
4Y 


NC 
7 
15 
NC 


2B 
8 
'4 
3B 


9 10 11 1213 


:>-OU:>-<l: 
NZZMM 
l:> 


NC - No internal 
connection 


ThBsBare five equivalent Exclusive-NOR symbols valid for an 'ALSBll 
gate in positive logic; negation may be shown at 


anyone port, or at all three of them. 


The output 
is active (high) if all 


inputs stand at the same logic 


level li.e., A = 8). 


The output is active (high) if an 


even number of inputs (i.e., 0 or 


21 are active. 


000· 
PARITY ELEMENT 


~ 


The 
output 
is active 
(low) 
if an 


odd number 
of inputs 
(Le., only 
1 


of the 
2) are 
active. 


This document cont.ins 
information on products in 
morl th.n onl ph"e 
of development. The status of 
each device is indicated on the plge(s) specifying its 
electrical ch.rlctlristics. 
TEXAS -I!J 
INSTRUMENTS 


II 


• 


SN54ALS811. 
SN74ALS811 
QUADRUPLE 2·INPUT 
EXCLUSIVE·NOR GATES 
WITH 
OPEN·COLLECTOR OUTPUTS 


Supply 
voltage, 
Vee 


Input 
voltage 
... 


Off-state 
output 
voltage. 


Operating 
free-air 
temperature 
range: 


7V 


7V 
7V 


-55°C 
to 125°C 


ooe to 70°C 


- 65°C to 150°C 


SN54ALS811 
SN74ALS811 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
low-level 
output current 
4 
8 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·e 


~r- 
CJ) 


Ql~C. 


~ 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 


CJ) 
(") 
::;'nc: 
;:i: 
en 


PARAMETER 
TEST CONDITIONS 
SN54ALS811 
SN74ALS811 


Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
Vee 
~ 4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
~ 4.5 V, 
10L = 4 mA 
0.25 
0.4 
0.25 
0.4 


V 


Vee 
= 4.5 V, 
10L = 8 mA 
0.35 
0.5 


II 
Vee 
~ 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
,.A 


IlL 
Vee 
- 
5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


lee 
Vee 
= 5.5 V, 
A at 4.5 V, Bat 
0 V 
5 
7.5 
5 
7.5 
mA 


VCC ~ 4.5 V to 5.5 V, 


CL ~ 50 pF. 


FROM 
TO 
RL ~ 2 kO 
PARAMETER 
UNIT 
(INPUT) 
IOUTPUT) 
TA 
~ MIN to MAX 


SN54ALS811 
SN74ALS811 


MIN 
MAX 
MIN 
MAX 


tpLH 
A or B 
25 
60 
25 
55 


(other 
input 
low) 
y 


c 
ns 


tpHL 
5 
30 
5 
28 


tPLH 
A or B 
20 
55 
20 
50 


Y 
ns 


tpHL 
(other 
input 
high) 
5 
28 
5 
23 


PRODUCTION DATA documents contain information 
current 
IS of publintion 
dati. Products 
conform 


2-628 :'=r~~:':.:r 
~:'=n~r=i~n:=e~: 


nlCeuarily include tnting 
of III plr.me.ers. 


TEXAS -1!1 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS811. 
SN74AS811 


QUADRUPLE 2·INPUT 
EXCLUSIVE·NOR 
GATES 


WITH 
OPEN·COLLECTOR OUTPUTS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
Input voltage 
. 
Off-state 
output 
voltage. 
. 
. 
Operating 
free-air temperature 
range: 
SN54AS811 
SN74AS811 


7V 
7V 


7V 
- 55°C to 125°C 
ooC to 70°C 
-65°C 
to 150°C 


SN54AS811 
SN74AS811 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


Vll 
Low·level input voltage 
0.8 
0.8 
V 


VOH 
High-level 
output voltage 
5.5 
5.5 
V 


IOl 
Low-level 
output current 
20 
20 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·e 


VI.~ 
;:, 
(J.~ 
U 


electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 
en 
<C 
"0c: 
CO 
en 
...J 
<C 


PARAMETER 
TEST CONDITIONS 
SN54AS811 
SN74AS811 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VIK 
Vec 
= 4.5 V, 
II = 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
Vec 
= 4.5 V 
VOH = 5.5 V 
2 
2 
mA 


VOL 
Vee 
= 4.5 V, 
IOl = 20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vec 
- 
5.5 V, 
VI = 2.7 V 
20 
20 
"A 
III 
Vec 
= 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


leeH 
Vec 
= 5.5 V 
18 
18 
mA 


leel 
Vee 
= 5.5 V 
15 
15 
mA 


Vcc 
= 4.5 V 10 5.5 V, 


Cl 
= 50 pF, 


FROM 
TO 
RL = 2 kG 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
TA 
= MIN 10 MAX 


SN54AS811 
SN74AS811 


MIN 
Typt 
MAX 
MIN 
TypT 
MAX 


IPlH 
A or B 
10.0 
10.0 
y 
ns 
IPHl 
(other input low) 
5.7 
5.7 


IPlH 
A or B 
10.0 
10.0 
Y 
ns 


IpHl 
(other input high) 
5.7 
5.7 


PRODUCT PREVIEW documents contain informltion 
on products in the formative or design phase of 
development. 
Characteristic 
dl'l 
lAd other 
~::;~::t;~=Sr~:t 
dt-:~\nl~::I:~ 
~~:::~~~~~~:::: 


products without 
notite. 


TEXAS 
~ 
INSTRUMENTS 


II 


IJ 


SN54AS821. 
SN54AS822, 
SN74AS821. 
SN74AS822 
10-BIT BUS INTERFACE FLlp·FLOPS WITH 3-STATE OUTPUTS 


• 
Functionally 
Equivalent 
to AMD's 
AM29821 
and AM29822 


• 
Provides Extra Data Width 
Necessary for 
Wider Address/Data 
Paths or Buses with 
Parity 


• 
Outputs 
Have Undershoot 
Protection 
Circuitry 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, 
Both Plastic .and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Buffered 
Control 
Inputs to Reduce DC 
Loading Effects 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These 
10-bit 
flip-flops 
feature 
three-state 


outputs 
designed specifically 
for driving highly- 
capacitive 
or relatively 
low-impedance 
loads. 
They are particularly 
suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with 
parity, 
and working 
registers. 


The ten flip-flops 
are edge-triggered 
D-type flip- 


flops. On the positive transition 
of the clock the 
Q outputs on the' AS821 will be true, and on the 
'AS822 
will.be complementary 
to the data input. 


A buffered 
output-control 
input can be used to 
place the ten outputs 
in either a normal 
logic 
state (high or low levels) or a high-impedance 
state. 
In the high-impedance 
state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 


or pull-up components. 
The output control lOCI 
does not affect the internal operation of the flip- 
flops. Old data can be retained or new data can 
be entered 
while 
the outputs 
are in the high- 


impedance 
state. 


The 
SN54AS' 
family 
is 
characterized 
for 


operation over the full military temperature range 
of 
- 55°C 
to 
125°C. 
The SN74AS' 
family 
is 
characterized 
for operation 
from O°C to 70°C. 


SN54AS821 
... 
JT PACKAGE 
SN74AS821 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


oc 
1 
24 
vcc 


10 
23 
10 


20 
22 
20 
3D 
4 
21 
30 
40 
20 
40 
50 
I. 
50 
60 
7 
18 
60 


70 
17 
70 
80 
16 
80 
90 
10 
15 
90 
100 
11 
14 
100 
GNo 
12 
13 
CLK 


SN54AS821 
FK PACKAGE 
SN74AS821 
FN PACKAGE 


(TOP VIEW) 


4 
3 
2 , 282726 


3D 
5 
25 
30 


40 
6 
24 
40 


50 
7 
23 
50 


NC 
8 
22 
NC 


60 
9 
21 
60 


70 
10 
20 
70 


80 
11 
19 
80 


12 13 ~4 15 
16 17 
18 


SN54AS822. 
. JT PACKAGE 
SN74AS822 
... 
ow OR NT PACKAGE 


(TOP VIEW) 


SN54AS822 
FK PACKAGE 
SN74AS822 
FN PACKAGE 


(TOP VIEW) 


4 
3 
2 , 282726 


30 
25 
30 
40 
24 
40 
50 
23 
50 
NC 
8 
22 
NC 
60 
• 
2' 
60 


70 
10 
20 
70 


80 
11 
I. 
80 


12131415 
161718 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
~~~~~:~~i~8{::1~1e 
~~:~~~ti:fn 
:IIO::::~:t:rOs~S 
not 
TEXAS -1!1 
INSTRUMENTS 


• 


II 


SN54AS821, 
SN74AS821 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


INPUTS 
OUTPUT 


OC 
CLK 
0 
a 


L 
t 
H 
H 


L 
t 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


'AS821 
logic symbol! 


Oc 


eLK 


10 
121 
1231 
10 
20 
131 
1221 
20 
3D 
141 
1211 
30 
40 
151 
1201 
40 
50 
161 
(191 
171 
1181 
50 
60 
60 
70 
181 
1171 
70 


80 
191 
1161 
80 
90 
(101 
1151 


1111 
14 
90 
100 
100 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 


lEe Publication 
617-12. 


TEXAS 
• 
INSTRUMENlS 


SN54AS822, 
SN74AS822 
10-81T BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


INPUTS 
OUTPUT 


OC 
CLK 
0 
Q 


L 
1 
H 
H 


L 
1 
L 
L 


L 
L 
X 
QO 


H 
X 
X 
Z 


10 
(2) 
1231 
10 


20 
131 
(22) 
20 
30 
14) 
1211 30 
40 
151 
1201 40 
50 
(61 
1191 50 
60 
171 
11S1 60 
711 
(SI 
(17) 
70 
sll 
191 
116) 


001 
SO 
90 
1151 90 


1015 
OIl 
1141100 


tThis symbol is in accordance 
with 
ANSI/IEEE 
Std 91·1984 
and 


lEe Publication 
617 -1 2. 


TEXAS '1!1 
INSTRUMENTS 


• 


SN54AS821, 
SN54AS822, 
SN74AS821, 
SN74AS822 
1n-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


Supply voltage, 
Vee 
. 
. 
. 


Input voltage 
. 


Voltage applied to a disabled 3-state output. 
Operating free-air temperature 
range: 
SN54AS821, 
SN54AS822 


SN74AS821, 
SN74AS822 


7V 
7V 
5.5 V 
-55°C 
to 125°C 
ooe 
to 70°C 
-65°C 
to 150°C 


SN54AS821 
SN74AS821 


SN54AS822 
SN74AS822 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level 
output current 
- 24 
-24 
mA 


IOL 
Low-level 
output 
currrent 
32 
48 
mA 


tw 
Pulse duration. elK high or low 
9 
8 
ns 


tsu 
Setup time. data before eLK t 
7 
6 
ns 


th 
Hold time. data after CLKT 
0 
0 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 - 
0 
70 
·C 


» 
r- 
en 
III~ 
Q, 
» 
en 
(")~. 
CO) 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
c: 
noted) 
;:0: 
en 
SN54AS821 
SN74AS821 


PARAMETER 
TEST CONDITIONS 
SN54AS822 
SN74AS822 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC = 4.5 V, 
II = 
- 18 mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V, 
IOH = 
-2 
mA 
VCC 
- 2 
vCC 
2 


VOH 
VCC = 4.5 V, 
IOH = 
-15 
mA 
2.4 
3.2 
2.4 
3.2 
V 


VCC = 4.5 V, 
IOH = 
- 24 
mA 
2 
2 


VOL 
VCC = 4.5 V, 
IOL = 32 mA 
0.25 
0.5 
V 
VCC - 
4.5 V, 
IOL = 48 mA 
0.35 
0.5 


IOZH 
VCC - 
5.5 v, 
Vo 
- 
2.7 V 
50 
50 
"A 


10ZL 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
-50 
-50 
"A 


II 
VCC = 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


IlL 
VCC'= 
5.5V, 
VI = 0.4 V 
-0.5 
-0.5 
mA 


lot 
VCC = 5.5 V, 
Vo 
= 2.25 V 
-30 
- 112 
-30 
-112 
mA 


Outputs 
high 
55 
88 
55 
88 


'AS821 
Outputs 
low 
68 
109 
68 
109 


f--- 
Outputs 
disabled 
70 
113 
70 
113 
ICC 
Vcc 
= 5.5 V 
mA 
Outputs 
high 
55 
88 
55 
88 


'AS822 
Outputs 
low 
68 
109 
68 
109 


Outputs disabled 
70 
113 
70 
113 


t All typical values are at Vec 
= 5 V, TA 
= 25 ac. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


TEXAS ." 
INSTRUMENTS 


SN54AS821. 
SN54AS822. 
SN74AS821. 
SN74AS822 


10·BIT BUS INTERFACE Fllp·FLOPS WITH 3·STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


R1 - 
500 ll. 


FROM 
TO 
R2 - 
500 ll. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS821 
SN74AS821 


SN54AS822 
SN74AS822 


MIN 
MAX 
MIN 
MAX 


tPlH 
3.5 
9 
3.5 
7.5 
ClK 
Any 
Q 
ns 


tpHl 
3.5 
11.5 
3.5 
10.5 


tpZH 
OC 
4 
12 
4 
11 
Any Q 
ns 
tpZl 
4 
13 
4 
12 


IpHZ 
OC 
2 
10 
2 
8 
Any Q 
ns 


IPZl 
2 
10 
2 
8 


TEXAS 
." 
INSTRUMENTS 


SN54AS823. 
SN54AS824 
SN74AS823. 
SN74AS824 
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 
02825. 
JUNE 
1984-REVI$EO 
JANUARY 
1986 


• 
Functionally 
Equivalent to AMD's 
AM29823 
and AM29824 


• 
Provides Extra Data Width 
Necessary for 
Wider Address/Data 
Paths or Buses with 
Parity 


• 
Outputs 
Have Undershoot 
Protection 
Circuitry 


• 
Power-Up High-Impedance 
State 


• 
Buffered Control Inputs to Reduce DC 
Loading Effects 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
wider 
buffer 
registers, 
I/O 
ports, 
bidirectional 
bus 
drivers, 
parity 
bus 
interfacing 
and 
working 
registers. 


With the clock enable (CLKEN) low, the nine D- 
type edge-triggered 
flip-flops 
enter data on the 


low-to-high 
transitions 
of 
the 
clock. 
Taking 
CLKEN high will disable the clock buffer, 
thus 


latching 
the 
outputs. 
The 
'AS823 
has 
noninverting 
D inputs 
and the 
'AS824 
has 


inverting 
D inputs. 
Taking the CLR input 
low 


causes 
the 
nine 
Q 
outputs 
to 
go 
low 


independently 
of the clock. 


A buffered output-control 
input (OClcan be used 


to place the nine outputs 
in either normal logic 


state 
(high or low level) or a high-impedance 


state. In the high-impedance 
state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without 
need for interface 


or pull-up components. 
The output control does 
not affect the internal operation of the flip-flops. 
Old data can be retained or new data can be 
entered 
while 
the 
outputs 
are in the 
high- 
impedance state. 


SN54AS823 
... 
JT PACKAGE 
SN74AS823. 
. ow OR NT PACKAGE 


(TOP VIEW) 
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SN54AS823. 
SN54AS824. 
SN74AS823. 
SN74AS824 


9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 


The SN54AS' 
family is characterized 
for operation over the full military temperature 
range of - 55°C to 
125°C. 
The SN74AS' 
family is characterized 
for operation 
from O°C to 70°C. 


INPUTS 
OUTPUT 


OC 
ClR 
ClKEN 
ClK 
0 
0 


L 
L 
X 
X 
X 
L 


L 
H 
L 
t 
H 
H 


L 
H 
L 
t 
L 
L 


L 
H 
H 
X 
X 
00 
H 
X 
X 
X 
X 
Z 


121 
10 
(31 


20 
(41 


3D 151 
40161 
50 (71 
60181 
70191 


:~ 
1101 


() 
V 
1231 
10 


(221 
20 


(211 
30 


1201 40 
1191 
50 
1181 
60 
1171 
70 


1161 
80 


1151 90 


t This symbol is in accordance with ANSI/IEEE Std 91·' 984 and 


lEe Publication 617·12 
Pin numbers shown are for OW. JT. and NT packages. 


TEXAS 'I!J 
INSTRUMENTS 


SN54AS824, 
SN74AS824 


9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 


INPUTS 
OUTPUT 


OC 
CLR 
CLKEN 
CLK 
0 
0 


L 
L 
X 
X 
X 
L 
L 
H 
L 
t 
H 
L 


L 
H 
L 
t 
L 
H 


L 
H 
H 
X 
X 
00 
H 
X 
X 
X 
X 
Z 


III 
Be 
_1111 
CLR 
--1141 
CLKEN 
1131 


EN 


R 


Gl 


lC2 
CLK 


_ 
121 
1~ 131 
2~ 141 


3~ 
151 


4~ 
161 


5~ 171 
6~ 181 
7~ 191 
:g(10) 


v 
1231 10 
1221 20 
1211 30 
1201 40 
1191 
50 


118) 60 
117) 70 
116) 80 
1151 90 


t This symbol is in accordance with ANSI/IEEE Std 91·' 984 and 
lEe Publication 617·12. 


Pin numbers shown are for OW, JT, and NT packages. 


(23) 10 


(22) 
20• 


en 
1211 30 - 
'S0~ 


(201 40 
C3 
en« 
(19) 50 
"Cc: 
CO 


(18) 60 
en 
...J« 


(17) 70 


1161 80 


115) 90 


TEXAS "'!1 
INSTRUMENTS 


SN54AS823. 
SN54AS824. 
SN74AS823. 
SN74AS824 
9·BI1 BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 


7V 
7V 
5.5 
V 
-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


Supply voltage, 
Vee 
. 


Input voltage 
Voltage 
applied to a disabled 3-state 
output 
. 


Operating free-air temperature 
range: 
SN54AS823, 
SN54AS824 
. 
SN74AS823, 
SN74AS824 


» 
r- 
en 
Q)~c. 
» 
en 
(") 
::;"nc;:;: 
en 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS823 
SN74AS823 


SN54AS824 
SN74AS824 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vr.r. 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-24 
-24 
mA 


10L 
Low-level output current 
32 
48 
mA 


CLR low 
5 
4 


tw 
Pulse duration 
9 
8 
ns 


eLK high or low 


CLR inactive 
8 
8 
Setup 
time 


Data 
7 
6 
ns 
tsu 
before CLKT 
CLKEN hiah or low 
7 
6 


th 
Hold time. ClKEN 
or data after eLK t 
0 
0 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


SN54AS823 
SN74AS823 


PARAMETER 
TEST CONDITIONS 
SN54AS824 
SN74AS824 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC = 4.5 V, 
II = 
-18mA 
-1.2 
-1.2 
V 


VCC = 4.5 V to 5.5 V, 
10H = 
-2 mA 
VCC-2 
VCC-2 


VOH 
VCC = 4.5 V, 
10H = 
-15 
mA 
2.4 
3.2 
2.4 
3.2 
V 


VCC - 
4.5 V, 
10H = 
-24 
mA 
2 
2 


VOL 
VCC - 
4.5 V, 
10L - 
32 mA 
0.3 
0.5 


VCC = 4.5 V, 
IOL = 48 mA 


V 


0.35 
0.5 


102H 
VCC - 
5.5 V, 
Vo 
= 2.7 V 
50 
50 
pA 


10ZL 
VCC = 
5.5 V, 
Vo 
= 0.4 V 
-50 
-50 
pA 


II 
VCC - 
5.5 V, 
VI = 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7V 
20 
20 
pA 


IlL 
VCC = 5.5 V, 
VI = 0.4 v 
-0.5 
-0.5 
mA 


10' 
VCC - 
5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs 
high 
49 
80 
49 
80 


'AS823 
VCC = 5.5 V 
Outputs low 
61 
100 
61 
100 
mA 


ICC 
Outputs disabled 
64 
103 
64 
103 


Outputs 
high 
49 
80 
49 
80 


'AS824 
Vcc 
= 5.5 V 
Outputs 
low 
61 
100 
61 
100 
mA 


Outputs disabled 
64 
103 
64 
103 


tAli typical 
values 
are at VCC 
= 5 V. TA = 25°C. 


:t:Theoutput conditions 
have been chosen to produce a current that closely approximates 
one half of the true shaft-circuit 
output current, 10S. 


TEXAS -1!1 
INSTRUMENTS 


SN54AS823, 
SN54AS824, 
SN74AS823, 
SN74AS824 
9·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


Rl 
- 
500 lJ. 


FROM 
TO 
R2 - 
500 lJ. 
PARAMETER 
UNIT 
{INPUT! 
(OUTPUT! 
TA - 
MIN to MAX 


SN54AS823 
SN74AS823 


SN54AS824 
SN74AS824 


MIN 
MAX 
MIN 
MAX 


IplH 
ClK 
3.5 
9 
3.5 
7.5 
Any 
Q 
ns 
IpHl 
3.5 
12 
3.5 
11 


tpHl 
ITR 
Any 
Q 
3.5 
14 
3.5 
13 
ns 


tPZH 
OC 
4 
12 
4 
11 
Any Q 
ns 
tpZl 
4 
13 
4 
12 


tpHZ 
OC 
2 
10 
2 
8 


IPlZ 
Any 
Q 
2 
10 
2 
8 
ns 


TEXAS 
.• 
INSTRUMENTS 


SN54AS825. 
SN54AS826 
SN74AS825. 
SN74AS826 
8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 
02825. 
JUNE 
1984-REVISED 
JANUARY 
1986 


• 
Functionally 
Equivalent to AMD's 
AM29825 
and AM29826 


• 
Improved 
IOH Specifications 


• 
Multiple 
Output 
Enables Allow 
Multiuser 
Control of the Interface 


• 
Outputs 
Have Undershoot 
Protection 
Circuitry 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Buffered 
Control Inputs to Reduce DC 
Loading Effect 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable for implementing 
multiuser 
registers, 1/0 ports, bidirectional bus drivers, and 
working 
registers. 


With the clock enable (CLKEN) low, the eight D- 
type edge-triggered 
flip-flops 
enter data on the 
low-to-high 
transitions 
of 
the 
clock. 
Taking 
CLKEN high will disable the clock buffer, 
thus 
latching 
the 
outputs. 
The 
'AS825 
has non- 
inverting 
D inputs and the' AS826 has inverting 
[) 
inputs. 
Taking 
the 
CLR input 
low 
causes 
the eight Q outputs to go low independently 
of 


the clock. 


Multiuser 
buffered 
output-control 
inputs (OC1, 


OC2, and OC3) can be used to place the eight 
outputs in either a normal logic state (high or low 
level) or a high-impedance 
state. 
In the high- 


impedance 
state 
the outputs 
neither 
load nor 
drive 
the 
bus 
lines 
significantly. 
The 
high- 


impedance state and increased drive provide the 
capability 
to 
drive 
the 
bus 
lines 
in 
a bus- 


organized system without 
need for interface 
or 
pull-up components. 
The output controls do not 
affect the internal operation of the flip-flops. Old 
data can be retained or new data can be entered 
while 
the outputs 
are in the high-impedance 
state. 
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SN54AS825 
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JT PACKAGE 
SN74AS825 
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OW OR NT PACKAGE 


ITOP VIEWI 
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SN54AS825. 
SN54AS826. 
SN74AS825. 
SN74AS826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


The SN54AS' family is characterized 
for operation 
over the full military temperature 
range of - 55 °e to 


125°e. 
The SN74AS' family 
is characterized 
for operation 
from ooe to 70oe. 


INPUTS 
OUTPUT 


DC· 
ClR 
ClKEN 
ClK 
0 
Q 


l 
l 
X 
X 
X 
L 


L 
H 
l 
t 
H 
H 


L 
H 
l 
t 
L 
L 


L 
H 
H 
X 
X 
°0 
H 
X 
X 
X 
X 
Z 


OC' 
~ H if any of OCl, OC2. or OC3 are high. 


OC' 
~ L if all of OCl. OC2, and OC3 are low. 


OCl 


OC2 
OC3 
CUi 


CLKEN 
CLK 


(3) 


10 
141 


ZO 
3D 
151 


40 
16 
50 
171 
60 
181 
7D 
191 
80 
1101 


~ 
1221 
10 
1211 
20 
1201 30 
1191 40 
1181 50 
1171 60 


1161 
7Q 
1151 80 


DCl 
DC2 
OC3 
Cl'R 
CLKEN 
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SN54AS826. 
SN74AS826 
8·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 


INPUTS 
OUTPUT 


OC' 
CLR 
CLKEN 
CLK 
0 
0 


L 
L 
X 
X 
X 
L 


L 
H 
L 
t 
H 
l 


L 
H 
l 
t 
l 
H 


L 
H 
H 
X 
X 
00 


H 
X 
X 
X 
X 
Z 


OC' 
~ 
H if any of DCl. 
DCZ. 
or DC3 
are high. 


OC· 
= L if all of DCl, 
OC2, 
and OC3 are low. 


OC1 
OCZ 


OC3 
CLR 


CLKEN 


CLK 


15 
z5 
35 
45 
55 
65 
75 
s5 


1221 10 
IZ11 20 
1201 30 
1191 40 
11S1 50 


1171 60 
1161 70 


1151 SO 


12Z1 
10II 
~20 
fIl.•.. 
'S 
IZOI 
30 
U•.. 
C3 


1191 40 
en 
~ 
"C 


11S1 50 
r::: 
CO 
en 
-I 


1171 
60 
~ 


1161 
70 


1151 
SO 
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B 


SN54AS825. 
SN54AS826. 
SN74AS825. 
SN74AS826 


8-BIT BUS INTERFACE FLIP-FLOPS WITH 3·STATE OUTPUTS 


Supply 
voltage, 
Vee 
. . . 
. . . . . . . . . . . 
7 V 


Input 
voltage 
. .•.•..•..•..•..•.......••. 
, . . . .. 
7 V 


Voltage 
applied 
to 
a disabled 
3-state 
output. 
. . • . . . . . . . . • • • • . • . . • • . • • . • . . . . . . . . . .. 
5.5 
V 


Operating 
free-air 
temperature 
range: 
SN54AS825, SN54AS826 
SN74AS825, SN74AS826 


Storage 
temperature 
range 
... 


-55°e to 125°e 


ooe 
to 700e 
-65 to 1500e 


SN54AS825 
SN74AS825 


SN54AS826 
SN74AS826 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output 
current 
-24 
-24 
mA 


10L 
Low-level output current 
32 
48 
mA 


CDi low 
5 
4 


Iw 
Pulse duration 
ns 
eLK high or low 
9 
8 
CIA inactive 
8 
8 


'su 
Setup time before eLK T 
Data 
7 
6 
ns 


CLKEN high or low 
7 
6 


Ih 
Hold time, CLKEN or data after CLKt 
0 
0 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS825 
SN74AS825 


PARAMETER 
TEST CONDITIONS 
SN54AS826 
SN74AS826 


Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
- 1.2 
-1.2 
V 


Vee 
- 
4.5 V 10 5.5 V. 
10H - 
-2 
mA 
vee-2 
vee-2 


VOH 
Vee 
- 
4.5 V. 
10H - 
IS mA 
2.4 
3.2 
2.4 
3.2 
V 


Vee 
~ 4.5 V. 
10H ~ 
-24 
mA 
2 
2 


VOL 
Vee 
- 
4.5 V. 
10L - 
32 mA 
0.3 
0.5 
V 
Vee 
- 
4.5 v. 
taL - 
48 mA 
0.35 
0.5 


102H 
Vee 
- 
5.5 V. 
Va 
- 
2.7 v 
50 
50 
~A 


10ZL 
Vee 
5.5 V. 
Va 
- 
0.4 V 
50 
50 
~A 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
~A 


IlL 
Vee 
~ 5.5 V, 
VI = 0.4 V 
-0.5 
-0.5 
mA 


10* 
Vee 
~ 5.5 V, 
Va 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs 
high 
45 
73 
45 
73 
'AS825 
Vee 
~ 5.5 V 
Outputs 
low 
56 
9r. 
56 
90 
mA 


lee 


Outputs 
disabled 
59 
95 
59 
95 


Outputs 
high 
45 
73 
45 
73 
'AS826 
Vee 
= 5.5 v 
Outputs low 
56 
90 
56 
90 
mA 


Outputs disabled 
59 
95 
59 
95 


t All typical values are at VCC = 5 V, TA 
= 25°C. 
t The output conditions have been chosen to prod~e 
a current that closely approximates one half of the true shon-circuit 
output current, 10S' 
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SN74AS825. 
SN74AS826 


8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 


Vcc 
- 
4.5 
V 10 5.5 
V. 


Cl 
~ 
50 pF. 


Rl 
~ 500 n. 


FROM 
TO 
R2 
~ 500 n. 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
~ MIN 10 MAX 


SN54AS825 
SN74AS825 


SN54AS826 
SN74AS826 


MIN 
MAX 
MIN 
MAX 


IpLH 
3.5 
9 
3.5 
7.5 
elK 
Any 
Q 


11.5 
3.5 


ns 
IpHl 
3.5 
11 


IpHL 
CLR 
Any 
Q 
3.5 
14 
3.5 
13 
ns 


IPZH 
6C 
4 
12 
4 
11 
Any 
Q 


13 
12 
ns 
IpZl 
4 
4 


tpHZ 
6C 


2 
10 
2 
8 
Any 
Q 
ns 
tPlZ 
2 
10 
2 
8 


TEXAS 
~ 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54ALS832A, 
SN54AS832B, 
SN74ALS832A, 
SN74AS832B 
HEX 2·INPUT 
OR DRIVERS 


• 
High Capacitive 
Drive Capability 


• 
'ALS832A 
has Typical 
Delay Time of 4.8 ns 
(CL = 50 pF) and Typical 
Power Dissipation 
of 4.5 mW per Gate 


• 
'AS832B 
has Typical 
Delay Time of 3.2 ns 
(CL = 50 pF) and Typical 
Power Dissipation 
of Less than 13 mW per Gate 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain six independent 
2-input 
OR 
drivers. 
They 
perform 
the 
Boolean 
functions 
Y = A + B or Y = A-S in positive logic. 


The 
SN54ALS832A 
and 
SN54AS832B 
are 
characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74ALS832A 
and 
SN74AS832B 
are 
characterized 
for operation from OOCto 70°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
x 
H 
x 
H 
H 


L 
L 
L 


logic symbol t 


lA 
(1) 
;;>11> 
(3) lY 
lB 
(2) 


2A 
(4) 
(6) 2Y 
2B 
(S) 


3A 
(7) 
(9) 3Y 
3B 
(S) 


4A 
(12) 
(11) 4Y 
4B 
(13) 


SA 
(lS) 
(14) SY 
SB 
(16) 


6A 
(lS) 
(17) 6Y 
68 
(19) 


SNS4ALSS32A. 
SNS4ASS328 
... 
J PACKAGE 
SN74ALSS32A. 
SN74AS8328 
... 
ow OR N PACKAGE 


(TOP VIEW) 


lA 
18 


lY 
2A 
28 
2Y 
3A 
38 
3Y 
GND 


1 U20 


2 
19 


3 
1B 


4 
17 


S 
16 


6 
1S 
7 
14 


8 
13 


9 
12 


10 
11 


PRODUCT PREVIEW documents contain information 
on products in the formetive or design phase of 
development. 
Ch.racteristic 
dlt, 
and 
other 
specifications 
.re 
design 
goals. 
T8181 Instruments 
reserves the right to change or discontinue these 
products without notice. 


SNS4ALS832A. 
SNS4AS8328 
... 
FK PACKAGE 


(TOP VIEWI 
u 
>-m« 
Um 
~><D 


3 
2 
1 20 19 


2A 
4 
18 
6A 
28 
S 
17 
6Y 
2Y 
6 
16 
58 
3A 
7 
1S 
5A 
38 
8 
14 
5Y 


9 
1011 
1213 


>-o>-«m 
C""lZ..;t"",oq- 


<.? 


lA~lY 


lB~ 


2A~2Y 
2B~ 


3A~ 
38~3Y 


4A==D-4Y 
48 


SA==D-SY 
SB 


6A~6Y 


68~ 
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II 


SN54ALS832A. 
SN74ALS832A 


HEX 2·INPUT OR DRIVERS 


Supply voltage. Vcc .. 
Input voltage 
Operating free-air temperature 
range: 
SN54ALS832A 
SN74ALS832A 


7V 
7V 


-55°e 
to 125°e 


°e to 700e 


-65°e 
to 1500e 


SN54ALS832A 
SN74ALS832A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vr:C 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low-level 
output current 
12 
24 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS832A 
SN74ALS832A 
UNIT 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vr-r- 
= 4.5 V to 5.5 V. 
IOH = 
-0.4 
mA 
VCC-2 
VCC-2 


VCC 
= 4.5 V. 
IOH = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


VCC 
= 4.5 V. 
IOH - 
-12 
mA 
2 


VCC - 
4.5 V. 
IOH - 
-15 
mA 
2 


VCC - 
4.5 V. 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC - 
4.5 V. 
IOL - 
24 mA 
0.35 
0.5 


II 
VCC 
= 5.5 V. 
VI 
= 7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


IlL 
VCC = 5.5 V. 
VI 
= 0.4 V 
-0.1 
-0.1 
mA 


In' 
Vr-r- 
= 5.5 V. 
Vn 
= 2.25 
V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC = 5.5 V. 
VI = 4.5 V 
6 
9 
6 
9 
mA 


ICCL 
VCC - 
5.5 V. 
VI - 
0 V 
9.5 
16 
9.5 
16 
mA 


t All typical values are at VCC = 5 V, TA 
== 
25°C 
t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 Il. 
RL - 
500 Il 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
- 
25°C 
TA - 
MIN to MAX 


'ALS832A 
SN54ALS832A 
SN74ALS832A 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
6 
2 
11 
2 
9 
A 
or B 
y 
ns 


'PHL 
4 
1 
10 
1 
8 
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SN54AS832B, SN74AS832B 
HEX 2·INPUT OR DRIVERS 


Supply voltage. 
Vee 
. 


Input voltage 
Operating free-air temperature 
range: 
SN54AS832B 
SN74AS832B 


7V 
7V 
-55°C 
to 125°C 


°e to 70°C 
-65°eto1500e 


SN54AS8328 
SN74AS832B 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.8 
08 
V 


10H 
Hiqh-Ievel output current 
40 
48 
mA 


10l 
Low-level output 
current 
40 
48 
mA 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
'e 


III~'S 
(J•.. 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range (unless 
otherwise 
C3 
noted) 
en« 


"'0 
c:ca 
en 
...J« 


SN54AS832B 
SN74AS832B 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - - 18 mA 
-1.2 
- 1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H - 
-2 
mA 
Vee - 2 
Vee- 2 


Vee 
- 
4.5 V. 
10H = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
Vee 
- 
4.5 V. 
10H - 
40 mA 
2 
V 


Vee 
- 
4.5 V. 
10H - 
48 mA 
2 


Vee 
- 
4.5 V. 
10l 
- 
40 mA 
0.25 
0.5 


VOL 
V 
Vee 
- 
4.5 v. 
10l 
- 
48 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


III 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


lot 
Vee 
= 5.5 V. 
Vo 
= 2.25 V 
-50 
-200 
-50 
-200 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
II 
17 
11 
17 
mA 


leel 
Vee 
5.5 V. 
VI - 
0 V 
22 
36 
22 
36 
mA 


rAil typical values are 
at VCC 
= 5 V, TA 
= 
25°C 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


VCC - 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
RL - 
500 {l 
PARAMETE~ 
UNIT 
(INPUT} 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS832B 
SN74AS832B 


MIN 
MAX 
MIN 
MAX 


tPLH 
1 
7 
I 
6.3 
A or 
B 
Y 
ns 
'pHL 
I 
7 
I 
6.3 
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SN54ALS841. 
SN54AS841. 
SN54ALS842. 
SN54AS842 
SN74ALS841. 
SN74AS841. 
SN74ALS842. 
SN74AS842 
10·BIT BUS INTERFACE O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 


02910. 
DECEMBER 
1983 
- 
REVISED 
MAY 
1986 


• 
3-State 
Buffer-Type 
Outputs 
Drive 
Bus-Lines 
Directly 


• 
Bus-Structured 
Pinout 


• 
Provide 
Extra Bus Driving 
Latches 
Necessary 
for Wider 
Address/Data 
Paths or 
Buses with 
Parity 


• 
Buffered 
Control 
Inputs 
to Reduce 
DC 
Loading 


• 
Power-Up 
High-Impedance 
State 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Both Plastic 
and 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


description 


These 
1D-bit latches feature three-state 
outputs 
designed specifically 
for driving highly capacitive 
or 
relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, 
I/O ports, bidirectional 
bus drivers, and 


working 
registers. 


The 
ten 
latches 
are transparent 
D-type. 
The 


'ALS841 
and 'AS841 
have noninverting 
data ID) 
inputs. The' ALS842 
and' AS842 
have inverting 
5 inputs. 


A buffered 
output control 
(OC) input can be used 
to place the ten outputs 
in either a normal 
logic 
state 
(high or low 
levels) 
or a high-impedance 
state. 
In the high-impedance 
state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state 
and increased 
drive 
provide the capability 
to drive the bus lines in a 


bus-organized 
system without 
need for interface 


or pull-up 
components. 


The output 
control 
does not affect 
the internal 


operation of the latches. Old data can be retained 
or new data can be entered 
while 
the outputs 


are off. 


The 
-1 
versions 
of 
the 
SN74ALS841 
and 
SN74ALS842 
parts are identical to the standard 
versions 
except 
that 
the 
recommended 
maximum 
10L is increased 
to 48 milliamperes. 


There 
are no -1 versions 
of the SN54ALS841 
and SN54ALS842. 


SN54AlS84t. SN54AS84t ... 
JT PACKAGE 
SN74AlS841. SN74AS841... 
OWORNT PACKAGE 
ITOPVIEWI 


DC 
2' 
vcc 


'0 
23 
'0 


20 
22 
2Q 


30 
21 
3Q 
40 
20 
4Q 
50 


" 


5Q 
60 
1 I. 
6Q 


70 
11 
7Q 
80 
16 
8Q 


90 
10 
15 
9Q 
'DO 
11 
" 


lOQ 
GNO 
12 
13 
C 


SN54AlS841. SN54AS841 
FK PACKAGE 


SN74AlS841. SN74AS841 
FNPACKAGE 


(TOPVIEW) 
u 
~~lg~~~2 


4 
J 
2 
1 
282726 


25 
30 


24 
4Q 


23 
50 


22 
NC 


21 
60 


20 
70 


19 80 


121314 
1S 16 17 
18 


30 
40 
50 


NC 
60 
70 
10 


80 
11 


SN54AlS842. SN54AS842 ... 
JT PACKAGE 


SN74AlS842. SN74AS842 ... 
OW ORNT PACKAGE 
ITOPVIEW) 


6C 
2. 
vcc 
,5 
23 
,Q 


25 
22 
2Q 


35 . 
21 
3Q 


45 
20 
4Q 


55 
" 
5Q 


65 
I. 
6Q 


75 
11 
7Q 


85 
16 
8Q 


90 
10 
15 
9Q 
100 
11 
" 
'OQ 


GNO 
12 
13 
C 


SN54AlS842. SN54AS842 
FKPACKAGE 


SN74AlS842. SN74AS842 
FNPACKAGE 


(TOPVIEW) 


u 


I~relg ~ ~~ 2 


4 
J 
2 
1 2817 26 


3D 
25 
30 
45 
24 
40 


50 
23 
50 


NC 
8 
22 
NC 


65 
9 
21 
60 
75 
10 
20 
7Q 
eo 
11 
19 
80 


~~~,15 
161718 


10100 
U u a a 
OlOZZ 
om 
~'" 
- 


EJ 


PRODUCTION DATA documents 
contain 
information 


current 
as of publication 
date. Products 
conform to 


specifications 
per the 
terms 
of Texas 
Instruments 
~~~~~:~~i~at::1~1~ 
~~:~i~~li:fn 
:1~o::~:~:t:~s~S 
not 
TEXAS -1!1 
INSTRUMENTS 


SN54ALS841. 
SN54AS841, 
SN54ALS842, 
SN54AS842 
SN74ALS841. 
SN74AS841, 
SN74ALS842, 
SN74AS842 
10-BIT BUS INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 


The SN54ALS841, 
SN54AS841, 
SN54ALS842, 
and SN54AS842 
are characterized 
for operation 
over 
the full military temperature 
range of - 55°C to 125°C. 
The SN74ALS841, 
SN74AS841, 
SN74ALS842, 
and SN74AS842 
are characterized 
for operation 
from OOC to 70°C. 


II 


INPUTS 
OUTPUT 
oc 
C 
0 
0 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 
H 
X 
X 
Z 


INPUTS 
OUTPUT 
oc 
C 
0 
0 


L 
H 
H 
L 


L 
H 
L 
H 


L 
L 
X 
00 
H 
X 
X 
Z 
» .ALS841. 
•AS841 logic symbol t 
r- 
en 


Ql;, 
Q. 
» 
en 


("') 
~"n 
c: 
;:0." 
en 


•ALS841 •• AS841 logic diagram (positive logic) 


Dc 
(1) 


c 
113) 
Dc 
c 


10 
(Zl 
(23) 10 
V 


20 
13) 
(22) 
20 


3D 
(41 
(211 30 


40 
(51 
(201 40 


50 
(61 
(191 50 


60 
(71 
(181 60 


70 
(81 
(171 70 


80 
(91 
(16) 80 


90 
(101 
(151 90 


100 
(111 
(141 100 


(23) 
10 
10 
121 


(3) 
(221 
20 
20 


(41 
121) 30 
3D 


(51 
120) 40 
40 


119) 
50 
50 
(61 


1181 60 
60 
(71 


(8) 
(17) 
70 
70 


(9) 
116) 80 
80 


110) 
(151 90 
90 


(141 100 
100 
(11) 


t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and 
lEe Publication 617- 12. 


Pin numbers shown are for OW, JT, and NT packages. 
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SN54ALS841. SN54AS841. SN54ALS842. SN54AS842 
SN74ALS841. SN74AS841. SN74ALS842. SN74AS842 
10-BITBUS INTERFACE OoTYPE LATCHES WITH 3·STATE OUTPUTS 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91·1984 
and 
lEe Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 


•ALS842, 
'AS842 
logic diagram (positive logic) 


oc 
(1) 


c 


(231 
10 
10 
12) 


131 
(22) 
20 
20 


(211 
30 • 


30 
(4) 


120) 
40 
(I) 
40 
(5) 
.t:: 
::s 
CJ 
119) 
.. 


(6) 
50 
C3 
50 
en 


(181 
60 
~ 


60 
(7) 
"C 
C 
«l 


(8) 
(171 
70 
en 
70 
...• 
~ 


19) 
(16) 
80 
80 


90 
(101 
1151 90 


1141 100 
100 
1111 


Supply voltage, 
Vee 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
. 
0 
•• 
0 
•• 
0 
•••••••••••••••• 
0 
• 
• 
•• 
7 V 
Voltage applied to a disabled 3-state 
output. 
. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating free-air temperature 
range: 


SN54ALS841, 
SN54AS841. 
SN54ALS842, 
SN54AS842 
-55°eto 
125°e 
SN74ALS841, 
SN74AS841. 
SN74ALS842, 
SN74AS842 
ooe 
to 700e 
Storage temperature 
range 
. . . . . . . . . . .. 
- 65 °e to 150 °e 


TEXAS 
.• 
INSTRUMENTS 


SN54ALS841, 
SN74ALS841 


10·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


SN54AlS841 
SN74AlS841 


MIN 
NOM 
UNIT 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
- 1 
-2.6 
mA 


10L 
Low-level output current 
12 
24 


481 
mA 


tw 
Pulse duration. enable C high 
25 
20 
ns 


tsu 
Setup 
time. 
data 
before 
enable 
C! 
16 
10 
ns 


th 
Hold time, data after enable C! 
7 
5 
ns 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 
SN54AlS841 
SN74AlS841 
PARAMETER 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC ~ 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V, 10H - 
-0.4 
mA 
VCC- 
2 
VCC-2 


VOH 
VCC - 
4.5 V, 
10H - 
-1 mA 
2.4 
3.3 
V 


VCC ~ 4.5 V, 
10H ~ 
- 2.6 mA 
2.4 
3.2 


VCC = 4.5 V, 
10L ~ 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VCC - 
4.5 V, 
10L = 24 mA 
0.35 
0.5 
V 


VCC - 
4.75 V, 
IOl 
- 
48 mA (- 1 versions) 
0.35 
0.5 


10ZH 
VCC = 5.5 V, 
Vo = 2.7 V 
20 
20 
"A 


10ZL 
VCC = 5.5 V, 
Vo = 0.4 V 
-20 
-20 
"A 


II 
VCC - 
5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


IlL 
VCC = 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


10! 
VCC ~5.5 V, 
Vo = 2.25 V 
-30 
-112 
-30 
- 112 
mA 


I 
Outputs high 
19 
30 
19 
30 


Ice 
Vcc 
~ 5.5 V 
I 
Outputs low 
38 
62 
38 
62 
mA 
I 
Outputs disabled 
23 
40 
23 
40 


*All typical 
values 
are 
at VCC 
= 5 V. TA 
= 
25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 
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SN54ALS841. 
SN74ALS841 


10-BIT BUS INTERFACE OoTYPE LATCHES WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
R1 - 
500 II. 
R1 - 
500 II. 
TO 
PARAMETER 
R2 - 
500 II. 
R2 - 
500 II. 
UNIT 


(INPUTI 
(OUTPUT! 
TA - 
25°C 
TA - 
MIN 10 MAX 


SN54/74ALS841 
SN54ALS841 
SN74ALS841 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


IpLH 
8.5 
11 
2 
15 
2 
13 


D 
0 
ns 
IpHL 
8.5 
11 
2 
15 
2 
13 


IPLH 
14 
18 
7 
25 
7 
21 
C 
0 
ns 
IpHL 
17 
23 
8 
30 
8 
26 


IPZH 
OC 
7.5 
10 
2 
14 
2 
12 
0 
ns 
IPZL 
7.5 
10 
2 
14 
2 
12 


'pHZ 
OC 
6 
8 
2 
12 
2 
10 
0 
ns 
'pLZ 
7 
9 
2 
14 
2 
12 


TEXAS -1!1 
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II 


SN54ALS842. 
SN74ALS842 


10-BIT BUS INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 


SN54AlS842 
SN74AlS842 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vll 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level output 
current 
-1 
-2.6 
mA 


12 
24 


10l 
Low-level output 
current 
481 
mA 


Iw 
Pulse duration, 
enable C high 
25 
20 
ns 


'su 
Setup time. data before enable C1 
16 
10 
ns 


Ih 
Hold time. data after enable C! 
7 
5 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS842 
SN74AlS842 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee = 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V 10 5.5 V, 10H - 
-0.4 
mA 
VCC -2 
VCC 
- 2 


VOH 
Vee 
- 
4.5 V, 
10H - 
-1 mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V, 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee = 4.5 V, 
10l 
= 12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V, 
10l 
= 24 mA 
0.35 
0.5 
V 


Vee 
-4.75V, 
IOL - 
48 mA (- 
1 versions) 
0.35 
0.5 


10ZH 
VCC - 
5.5 V, 
Vo 
- 
2.7 V 
20 
20 
~A 


10Zl 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
20 
20 
~A 


II 
VCC = 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vec 
- 
5.5 V, 
VI=2.7V 
20 
20 
~A 


III 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0. I 
-0.1 
mA 


10! 
Vee 
= 5.5 V, 
Vo 
= 2.25 V 
-30 
- I 12 
-30 
- I 12 
mA 


I 
Outputs 
high 
20 
35 
20 
35 


Ice 
Vcc 
= 5.5 V 
I 
Outputs 
low 
48 
74 
48 
74 
mA 


I 
Outputs 
disabled 
27 
44 
27 
44 


tAli typical values are at Vec 
= 5 V, TA = 25°C. 


§The output conditions have been chosen to produce a current that closely approximates one half of the true shan-circuit 
output current, 10S. 


TEXAS 
.• 
INSTRUMENTS 


SN54ALS842. 
SN74ALS842 


lO-BIT BUS INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 


Vcc 
- 
5 V, 
Vcc 
- 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
R1 - 
500 fI, 
R1 - 
500 fI, 


PARAMETER 
R2 - 
500'fI, 
R2 - 
500 fI, 
UNIT 
(INPUT! 
(OUTPUT) 


TA 
- 
25°C 
TA - 
MIN to MAX 


'ALS842 
SN54ALS842 
SN74ALS842 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


'pLH 
D 
11 
15 
4 
22 
4 
18 
Q 
ns 


'pHL 
8 
11 
3 
17 
3 
13 


tpLH 
17 
23 
8 
31 
8 
27 
C 
Q 
ns 
'pHL 
13 
18 
6 
24 
6 
20 


'PZH 
DC 
8 
10 
2 
14 
2 
12 
Q 
ns 
'PZL 
8 
11 
2 
14 
2 
12 


'pHZ 
DC 
6 
8 
1 
12 
1 
10 
Q 
ns 


'pLZ 
7 
9 
2 
14 
2 
12 


TEXAS 
~ 
INSTRUMENlS 


II 


SN54AS841, 
SN54AS842 
SN74AS841, 
SN74AS842 
10-BIT BUS INTERFACE OoTYPELATCHES WITH 3-STATE OUTPUTS 


SN54AS841 
SN74AS841 


SN54AS842 
SN74AS842 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
-24 
-24 
mA 


IOL 
Low·level output 
current 
32 
48 
mA 
'w 
Pulse duration, enable C high 
5 
4 
ns 


'su 
Setup 
time. 
data 
before 
enable 
C'" 
3.5 
2.5 
ns 


'h 
Hold time. 
data 
after 
enable 
C+ 
3.5 
2.5 
ns 


TA 
Operating 
free-air 
temperature 
- 55 
125 
a 
70 
·C 


:t:-r- 
electrical characteristics over recommended operating free-air temperature range 
en 
(unless otherwise noted) 


Ql 
::JC. 
:t:- 
en 
(") 
~" 
(") 
c:: 
;:;'" 
en 


SN54AS841 
SN74AS841 


PARAMETER 
TEST CONDITIONS 
SN54AS842 
SN74AS842 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vcc 
- 
4.5 V, 
11--18mA 
-1.2 
- 1.2 
V 


Vcc 
- 
4.5 V'o 
5.5 V, 
10H - 
-2 
mA 
Vcc -2 
VCC-2 


VOH 
VCC 
- 
4.5 V, 
10H - 
15 mA 
2.4 
3.2 
2.4 
3.2 
V 


VCC = 4.5 V, 
10H = 
-24 
mA 
2 
2 


VOL 
VCC 
- 
4.5 V, 
10L = 32 mA 
0.25 
0.5 


V 


VCC 
- 
4.5 V, 
10L - 
48 mA 
0.35 
0.5 


10ZH 
VCC 
- 
5.5 V, 
Vo 
- 
2.7 V 
50 
50 
"A 


10ZL 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
50 
-50 
"A 


II 
VCC = 
5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


IlL 
VCC - 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10' 
VCC 
- 
5.5 V, 
Vo 
- 
2.25 
V 
30 
112 
-30 
-112 
mA 


Outputs 
high 
36 
60 
36 
60 
'AS841 
Outputs low 
58 
94 
58 
94 


ICC 
Vcc 
= 
5.5 V 
Outputs disabled 
56 
92 
56 
92 


Outputs 
high 
mA 
38 
62 
38 
62 


'AS842 
Outputs low 
60 
97 
60 
97 


Outputs disabled 
58 
95 
58 
95 


t All typical 
values are at VCC = 
5 V. TA = 
25°C. 
t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


TEXAS 
~ 
INSTRUMENTS 


SN54AS841. 
SN54AS842 


SN74AS841. 
SN74AS842 


10·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


TO 
Rl 
~ 500 n. 


FROM 
UNIT 
PARAMETER 
R2 ~ 500 n. 


(INPUT) 
(OUTPUT) 


TA 
= MIN to MAX 


SN54AS841 
SN74AS841 


MIN 
MAX 
MIN 
MAX 


tPLH 
1 
8.5 
1 
6.5 


D 
Q 
ns 


'pHL 
1 
10 
1 
9 


'pLH 
2 
13 
2 
12 
C 
Q 
ns 
'PHL 
2 
13 
2 
12 


'pZH 
5C 
2 
13.5 
2 
10.5 
Q 
ns 


'PZL 
2 
15 
2 
13.5 


'PHZ 
OC 
1 
10 
1 
8 
Q 
ns 


'pLZ 
1 
10 
1 
8 


Vcc 
~ 4.5 V 10 5.5 V. 


CL = 50 pF. 


FROM 
TO 
R1 = 500 n. 


PARAMETER 
R2 ~ 500 n. 
UNIT 
(lNPUTI 
(OUTPUT) 


TA 
~ MIN 10 MAX 


SN54AS842 
SN74AS842 


MIN 
MAX 
MIN 
MAX 


'PLH 
'5 
1 
11 
1 
8.5 
Q 
ns 


tpHL 
1 
10 
1 
9 


tpLH 
C 
2 
13 
2 
12 
Q 
ns 


tpHL 
2 
13 
2 
12 


tPZH 
OC 
2 
14.5 
2 
12 
Q 
ns 


'PZL 
2 
15 
2 
12.5 


tpHZ 
DC 
1 
10 
1 
8 
Q 
ns 
tpLZ 
1 
10 
1 
8 


TEXAS ~ 
INSTRUMENTS 


II 


II 


SN54ALS843. 
SN54AS843. 
SN54ALS844. 
SN54AS844 
SN74ALS843. 
SN74AS843. 
SN74ALS844. 
SN74AS844 
9-BITBUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


D2910, 
DECEMBER 
1983 
- 
REVISED 
MAY 
1986 


• 
3-State 
Buffer-Type 
Outputs 
Drive Bus-Lines 
Directly 


• 
Bus-Structured 
Pinout 


• 
Provide Extra Bus Driving 
Latches 
Necessary for Wider Address/Data 
Paths or 
Buses with 
Parity 


• 
Buffered 
Control 
Inputs to Reduce DC 
Loading 


• 
Power-Up 
High Impedance 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These 9-bit latches feature three-state 
outputs 


designed specifically for driving highly capacitive 
or 
relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The nine latches 
are transparent 
D-type. 
The 


'ALS843 
and' AS843 have noninverting data (D) 
inputs. The' ALS844 and' AS844 have inverting 
D inputs. 


A buffered output control (OCI input can be used 
to place the nine outputs in either a normal logic 
state 
(high or low levels I or a high-impedance 
state. 
In the high-impedance 
state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 


or pull-up components. 


The output 
control 
(OC) does not 
affect 
the 
internal operation 
of the flip-flops. 
Old data can 
be retained or new data can be entered while the 
outputs 
are off. 


The 
-, 
versions 
of 
the 
SN74ALS843 
and 
SN74ALS844 
parts are identical to the standard 


versions 
except 
that 
the 
recommended 
maximum 
10L is increased to 48 milliamperes. 
There are no -, 
versions 
of the SN54ALS843 
and SN54ALS844. 


SN54ALS843. 
SN54AS843 
... 
JT PACKAGE 
SN74ALS843. 
SN74AS843 
... 
ow OR NT PACKAGE 


(TOP VIEW! 


DC 
24 
vCC 


'0 
23 
'A 
20 
22 
20 


3D . 
21 
30 
40 
'0 
40 
50 
19 
50 


60 
,. 
60 
70 
17 
70 
60 
,. 
80 
90 
10 
15 
90 


CLR 
11 
14 
PRE 


GNO 
12 
13 
C 


SN54ALS843. 
SN54AS843 
FK PACKAGE 
SN74ALS843. 
SN74AS843 
FN PACKAGE 


(TOP VIEW! 
o 
u 
~elg~~~2 
. 3 , 1 282726 
3D 
25 
30 
40 
,. 
40 
50 
23 
50 
NC • 
22 
NC 


60 
9 
21 
60 
70 
10 
'0 
70 
80 
11 
19 
80 


12131415 
161718 


SN54ALS844. 
SN54AS844 
... 
JT PACKAGE 
SN74ALS844. 
SN74AS844 
... 
OW OR NT PACKAGE 


(TOP VIEW! 


DC 
VCC 
'0 
'a 
20 
20 


30 . 
21 
30 
40 
5 
'0 
40 


50 
19 
50 
60 
7 ,. 
60 


70 
17 
70 
80 
,. 
80 


90 
10 
15 
90 


CLR 
11 
14 
PRE 
GNO 
12 
13 
C 


SN54ALS844. 
SN54AS844 
FK PACKAGE 
SN74ALS844. 
SN74AS844 
FN PACKAGE 


(TOP VIEW! 


u 


J~'elg ~ ~~ 2 


30 
40 
50 


NC 
60 
70 
10 
86 
11 


4 
J 
2 
I 
282726 
25 
30 
24 
4Q 
23 
50 


22 
NC 
21 
60 


20 
70 


19 
8G 


121314 
15 16 17 
18 


PRODUCTION 
DATA documents 
contain 
information 


current 
as of publication 
date. Products 
conform to 


specifications 
per the terms of Texas Instruments 
:~~~~:~~i~ar::,~1e 
~~:~~~ti:r 
:1~O::~:~:t:r~~S 
nol 
TEXAS ." 
INSTRUMENTS 


• 


II 


SN54ALS843. SN54AS843. SN54ALS844. SN54AS844 
SN74ALS843. SN74AS843. SN74ALS844. SN74AS844 
9-BITBUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


The SN54ALS843. 
SN54AS843. 
SN54ALS844. 
and SN54AS844 
are characterized 
for operation 
over 
the full military temperature 
range of - 55°C to 125°C. 
The SN74ALS843. 
SN74AS843. 
SN74ALS844. 
and SN74AS844 
are characterized 
for operation 
from OOC to 70°C. 


'ALS843, 'AS843 logic diagram (positive logic) 


6C 
111 


PRE 
1141 


INPUTS 
OUTPUT 


PRE 
CLR 
OC 
C 
0 
Q 


L 
X 
L 
X 
X 
H 


H 
L 
L 
X 
X 
L 


H 
H 
L 
H 
L 
L 


H 
H 
L 
H 
H 
H 


H 
H 
L 
L 
X 
°0 
X 
X 
H 
X 
X 
Z 
10 121 
1231'0 


20131 
122120 


3D 141 
121130 


40 
(5) 
120140 


5016) 
(191 so 


60 
171 
118160 


70 I I 
11717Q 


80 
(91 
1161 SO 


90 
(101 
115190 


123110 
(22120 


121) 3Q 


12014Q 


(19) 50 


118160 


(17) 
7Q 


1161 SO 


115190 


10 (2) 


20 
131 


3D 14) 


40 (5) 


SO 161 


60 (7) 


70 
(81 


80191 


901101 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 


Pin numbers shown are for OW. JT. and NT packages. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS843, SN54AS843, SN54ALS844. SN54AS844 
SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 


9·BITBUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


10 121 
(23110 


20 (31 
122120 II 


en 


3D 14' 
121) 30 
.~ 
j 
CJ.. 
C3 


40 151 
120140 
en« 
"0 


50161 
(19) 50 
C 
CO 
en 
...J 


60 171 
(18) 60 
« 


70 181 
(17170 


80 (91 
116180 


901101 
115190 


INPUTS 
OUTPUT 


PRE 
CLR 
OC 
C 
0 
Q 


L 
X 
L 
X 
X 
H 


H 
L 
L 
X 
X 
l 


H 
H 
l 
H 
l 
H 


H 
H 
l 
H 
H 
l 


H 
H 
l 
l 
X 
00 


X 
X 
H 
X 
X 
Z 


6C (11 


-1141 
PRE 


ClR (111 


CI131 


123110 


12212Q 


121) 30 


120140 
(19150 
118'60 


117170 


(161 SO 


{151g0 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91- 1984 
and 
lEe Publication 617-12. 


Pin numbers shown are for OW. JT. and NT packages. 


Supply voltage, Vee 
. 
. 


Input voltage 
. . . . . . . . 
. . . . . . . . . . . . . 
. 
. 


Voltage 
applied to a disabled 3-state 
output. 
. 
. 


Operating 
free-air temperature 
range: 
SN54ALS', 
SN54AS' 
.........•.....•. 


SN74ALS', 
SN74AS' 
. 


7V 
7V 
5.5 V 
-55°e 
to 125°e 
ooe to 700e 
- 65 °e to 150 °e 


TEXAS -1!1 
INSTRUMENTS 


II 


SN54ALS843. 
SN54ALS844 


SN74ALS843. 
SN74ALS844 


9-BIT BUS INTERFACE O·TYPE LATCHES WITH 3-STATE OUTPUTS 


SN54ALS843 
SN74ALS843 


SN54ALS844 
SN74ALS844 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
55 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
O. 7 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


12 
24 
10L 
Low-level output current 
48' 
mA 


I eLR or PRE low 
40 
35 
tw 
Pulse duration 
I e high 
ns 
25 
20 


Isu 
Setup 
time. data before 
enable 
C! 
16 
10 
ns 


th 
Hold time. data after enable C! 
7 
5 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 
:t:-r- 
CI'J 
tThe 48-mA limit applies only to the-l 
versions and only if Vec is maintained between 4.75 V and 5.25 V. 


Q) 
:] 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
C. 
noted) 
:t:- 
en 
(") 
::;;"nc: 
;:+" 
en 


SN54ALS843 
SN74ALS843 


PARAMETER 
TEST CONDITIONS 
SN54ALS844 
SN74ALS844 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V 10 5.5 V. 10H - 
-0.4 
mA 
vcc-2 
Vcc -2 


VOH 
Vee 
- 
4.5 V. 
10H - 
1 mA 
2.4 
.3.3 
V 


vee 
~ 4.5 V. 
10H ~ 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 
V 


Vee 
- 
4.75 V. 
IOL - 
48 mA (- 1 versions) 
0.35 
0.5 


10ZH 
Vee ~5.5 V. 
Vo 
= 2.7 V 
20 
20 
"A 
10ZL 
Vee 
- 
5.5 V. 
Vo 
~ 0.4 V 
-20 
-20 
"A 


'I 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 
IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10! 
Vee ~ 5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs high 
21 
36 
21 
36 


'ALS843 
Outputs low 
41 
67 
41 
67 


Outputs disabled 
25 
42 
25 
42 
Ice 
Vee ~ 5.5 V 
mA 
Outputs high 
21 
36 
21 
36 


'ALS844 
Outputs tow 
41 
72 
41 
72 


Outputs disabled 
28 
48 
28 
48 


tAli typical values are at Vec 
= 5 V. TA = 25°C. 


§The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S. 


TEXAS ." 
INSTRUMENTS 


SN54ALS843. 
SN54ALS844 
SN74ALS843, 
SN74ALS844 
9·81T 8US INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 fl. 
R1 - 
500 fl. 


PARAMETER 
R2 - 
500 fl. 
R2 - 
500 fl. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'ALS843 
SN54ALS843 
SN74ALS843 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
7 
11 
2 
15 
2 
13 


D 
Q 
ns 


tpHL 
11 
15 
4 
20 
4 
18 


'PLH 
12 
18 
5 
25 
5 
21 
C 
Q 
ns 


'PHL 
16 
23 
8 
30 
8 
26 


'pLH 
PRE 
13 
19 
5 
25 
5 
22 
Q 
ns 


'pHL 
19 
26 
4 
35 
6 
30 


'pLH 
CLR 
19 
26 
4 
35 
6 
30 
Q 
ns 


'pHL 
14 
21 
6 
27 
6 
23 


'PZH 
DC 
7 
10 
2 
14 
2 
12 
Q 
ns 


'PZL 
9 
12 
4 
16 
4 
14 


'pHZ 
DC 
6 
9 
2 
12 
2 
10 
Q 
ns 


'pLZ 
7 
10 
2 
14 
2 
12 


VCC - 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 fl. 
R1 - 
500 fl. 


PARAMETER 
R2 - 
500 fl. 
R2 - 
500 fl. 
UNIT 
(INPUT! 
{OUTPUT! 
TA - 
25°C 
TA - 
MIN 10 MAX 


'ALS844 
SN54ALS844 
SN74ALS844 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


'pLH 
D 
11 
16 
4 
22 
4 
20 
Q 
ns 


'pHL 
9 
13 
3 
17 
3 
15 


'pLH 
17 
24 
8 
32 
8 
29 
C 
Q 
ns 


'pHL 
14 
19 
6 
26 
6 
22 


'pLH 
PRE 
13 
19 
5 
25 
5 
22 


Q 
ns 


'pHL 
19 
26 
4 
35 
6 
30 


'pLH 
CLR 
19 
26 
4 
35 
6 
30 
Q 
ns 


'pHL 
16 
23 
8 
29 
8 
25 


'PZH 
DC 
10 
15 
2 
19 
4 
17 
Q 
ns 


'PZL 
12 
18 
3 
22 
5 
20 


'pHZ 
DC 
7 
10 
1 
12 
1 
11 
Q 
ns 


'pLZ 
5 
9 
1 
14 
1 
12 


TEXAS ~ 
INSTRUMENTS 


SN54AS843. 
SN54AS844 
SN74AS843. 
SN74AS844 
9·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STAH 
OUTPUTS 


SN54AS843 
SN74AS843 


SN54AS844 
SN74AS844 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
55 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-24 
-24 
mA 


IOL 
low-level output current 
32 
48 
mA 


tw 
Pulse duration. enable C high 
IeLR or PRE low 
5 
4 


Ie 
high 
5 
4 
ns 


tsu 
Setup time. data before enable C~ 
3.5 
2.5 
ns 


th 
Hold time, data after enable C'" 
3.5 
2.5 
ns 


I'PRE 
17 
15 
tr 
Recovery time 


ICLR 
16 
14 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 
» 
r- 
C/) 


Cl) 
:::J 
electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


Co 
noted) 
» 
C/) 


("')~. 
(') 
c: 
;:;" 
en 


SN54AS843 
SN74AS843 


PARAMETER 
TEST CONDITIONS 
SN54AS844 
SN74AS844 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
- 18 mA 
-1.2 
-1.2 
V 


Vee 
~ 4.5 V, 
10H ~ -2 
mA 
VCc-2 
VCC-2 


VOH 
Vee 
~ 4.5 V, 
10H = 
-15 
mA 
2.4 
3.2 
2.4 
3.2 
V 


Vee 
= 4.5 V, 
10H ~ -24 
mA 
2 
2 


VOL 
Vee 
= 4.5 V, 
10L = 32 mA 
0.25 
0.5 


V 


Vee 
~ 4.5 V, 
10L ~ 48 mA 
0.35 
0,5 


10ZH 
Vee ~5,5 V, 
VO~2.7V 
50 
50 
.A 


10ZL 
Vee ~5.5 V, 
Vo 
~ 0.4 V 
-50 
-50 
.A 


II 
Vee ~5.5 V, 
VI ~7V 
0.1 
0.1 
mA 


IIH 
Vce ~5.5 V, 
VI = 2.7 V 
20 
20 
.A 


IlL 
Vce 
~ 5.5 V, 
VI = 0.4 V 
-0.5 
-0.5 
mA 


10* 
Vce 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs high 
37 
62 
37 
62 
'AS843 
Outputs 
low 
56 
92 
56 
92 


Outputs disabled 
56 
92 
56 
92 


Ice 
Vee 
= 5.5 V, 
Outputs 
high 
mA 
39 
64 
39 
64 


'AS844 
Outputs low 
58 
95 
58 
95 


Outputs disabled 
58 
95 
58 
95 


tAil typical values are at Vec 
= 5 V. TA 
-= 
25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS- 


TEXAS 
• 
INSTRUMENlS 


SN54AS843. 
SN54AS844 


SN74AS843. 
SN74AS844 


9-BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STATE OUTPUTS 


Vcc 
= 4.5 V to 5.5 V. 


Cl 
= 50 pF. 


R1 ~ 5000. 
FROM 
TO 
R2 = 5000. 
UNIT 
PARAMETER 
IINPUT) 
(OUTPUT) 


TA 
~ MIN to MAX 


SN54AS843 
SN74AS843 


MIN 
MAX 
MIN 
MAX 


tplH 
1 
8.5 
1 
6.5 
0 
Q 
9 
ns 
tpHL 
1 
10 
1 


tPlH 
2 
13 
2 
12 
C 
a 
12 
ns 


tpHl 
2 
13 
2 


tplH 
PRE 
Q 
2 
12 
2 
10 
ns 


tpHl 
ClR 
Q 
2 
14 
2 
13 
ns 


tPZH 
ac 
2 
13.5 
2 
10.5 
Q 
2 
2 
ns 


tpZl 
15 
13.5 


tpHZ 
ac 
1 
10 
1 
8 
Q 
ns 
tplZ 
1 
10 
1 
8 


VCC ~ 4.5 V to 5.5 V. 


Cl 
~ 50 pF. 


FROM 
TO 
R1 = 5000. 
PARAMETER 
R2 = 5000. 
UNIT 
IINPUTI 
(OUTPUT) 
TA = MIN to MAX 


SN54AS844 
SN74AS844 


MIN 
MAX 
MIN 
MAX 


tpLH 
D 
1 
11 
1 
8.5 
Q 
ns 
tpHL 
1 
11 
1 
10 


'pLH 
C 
a 
2 
14 
2 
12.5 


tpHL 
2 
14 
2 
13 
ns 


tpLH 
PRE 
Q 
2 
12 
2 
10 
ns 


tpHL 
CLR 
Q 
2 
14.5 
2 
13.5 
ns 


tpZH 
DC 
2 
14.5 
2 
12 
Q 
ns 
tPZL 
2 
15 
2 
13.5 


'pHZ 
ac 
1 
10 
1 
8 
Q 
ns 
tpLZ 
1 
10 
1 
8 


TEXAS "!1 


INSTRUMENTS 


SN54ALS845, 
SN54AS845. 
SN54ALS846, 
SN54AS846 
SN74ALS845, 
SN74AS845, 
SN74ALS846, 
SN74AS846 
8·BITBUS INTERFACE O·TYPE LATCHES WITH 3-STATE OUTPUTS 
02825, 
DECEMBER 
1983-REVISED 
APRil 
1986 


• 
3-State 
Buffer-Type 
Outputs 
Drive Bus-Lines 
Directly 


• 
Bus-Structured 
Pinout 


• 
Provides Extra Bus Driving Latches 
Necessary for Wider Address/Data 
Paths or 
Buses with 
Parity 


• 
Buffered 
Control 
Inputs to Reduce DC 
Loading 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These 8-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or 
relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The eight latches 
are transparent 
Ootype. The 
'ALS845 
and' AS845 have noninverting data 101 
inputs. The' ALS846 and' AS846 have inverting 
D inputs. Since CLR and PREare independent of 
the clock, taking the CLR input low will cause 
the eight Q outputs 
to go low. Taking the PRE 
input low will cause the eight Q outputs 
to go 
high. When both PREand CLR are taken low, the 
outputs 
will follow 
the preset condition. 


The buffered 
output 
control inputs 10C 1, OC2, 
and OC3) can be used to place the eight outputs 
in either a normal logic state (high or low levels 1 
or 
a 
high-impedance 
state. 
In 
the 
high- 
impedance 
state, 
the outputs 
neither 
load nor 
drive 
the 
bus 
lines 
significantly. 
The 
high- 
impedance state and increased drive provide the 
capability 
to 
drive 
the 
bus 
lines 
in 
a bus- 


organized system without 
need for interface 
or 
pull-up components. 
The output controls do not 
affect 
the internal operation 
of the latches. Old 
data can be retained or new data can be entered 
while 
the 
outputs 
are in the 
high-impedance 
state. 


SN54ALS845. 
SN54AS845 
... 
JT PACKAGE 
SN74ALS845. 
SN74AS845 
... 
ow OR NT PACKAGE 


(TOP VIEW) 


DC' 
24 
vcc 


OC2 
23 
OC3 


10 
22 
1Q 


20 
4 
2' 
2Q 


3D 
20 
3Q 


40 
,. 
4Q 


50 
,. 
5Q 


60 
17 
6Q 


70 
,. 
70 


80 
'0 
15 
8Q 


CLR 
11 
'4 
PRE 


GNO 
'2 
13 
C 


SN54ALS845. 
SN54AS845 
FK PACKAGE 
SN74ALS845. 
SN74AS845 
FN PACKAGE 


(TOP VIEWI 
~Igig~~lg~ 


4 
J 
2 
1 282726 
20 
25 
20 
3D 
24 
30 
40 
23 
4Q 


NeS 
nNC 


50 
9 
21 
5Q 


60 
10 
20 
60 


70 
11 
19 
70 


~~~~ 
161718 


gld ~ ~ UI~~ 


SN54ALS846. 
SN54AS846 
... 
JT PACKAGE 
SN74ALS846. 
SN74AS846 
... 
ow OR NT PACKAGE 


(TOP VIEW) 


OCl 
24 
vCC 


OC2 
23 
OC3 


"0 
22 
1Q 


20 
4 
2' 
20 


3D 
20 
30 
40 
" 
4Q 


50 
,. 
5Q 


60 
17 
6Q 


75 
,. 
7Q 


80 
'0 
15 
8Q 


CLR 
11 
'4 
PRE 
GNO 
'2 
13 
C 


SN54ALS846. 
SN54AS846 
FK PACKAGE 
SN74ALS846. 
SN74AS846 
FN PACKAGE 


(TOP VIEW) 
Jelglg ~ ~Ig ~ 


2D 
35 
45 


NC 
5D 
65 
10 
75 
11 


4 
3 
2 
1 
282726 
25 
20 


24 
30 


23 
4Q 


22 
NC 
21 
50 


20 
60 
19 
7Q 


121314 
1S 16 
17 
18 


PRODUCTION 
DATA documents 
l.<:~taiR information 
current 
8S of publication 
date. 
Products 
conform 
to 
these 
specifications 
per 
the 
terms 
of 
Texas 
Instruments 
standard 
warranty. 
Production 
processing does not necessarily include testing of all 
parameters. 


TEXAS 'I!J 
INSTRUMENTS 


SN54ALS845. SN54AS845. SN54ALS846. SN54AS846 
SN74ALS845. SN74AS845. SN74ALS846. SN74AS846 
8·BITBUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


The -1 versions of the SN74ALS845 
and SN74ALS846 
parts are identical to the standard versions except 
that 
the recommended 
maximum 
IOL is increased to 48 milliamperes. 
There are no -1 versions 
of the 


SN54ALS845 
and SN54ALS846. 


The SN54ALS845, 
SN54AS845, 
SN54ALS846. 
and SN54AS846 
are characterized 
for operation 
over 


the full military temperature 
range of - 55°e 
to 125 °e. The SN74ALS845. 
SN74AS845, 
SN74ALS846. 
and SN74AS846 
are characterized 
for operation 
from ooe 
to 70oe. 


INPUTS 
OUTPUT 


PRE 
CLR 
OCl 
OC2 
OC3 
C 
0 
0 


L 
H 
L 
L 
L 
X 
X 
H 


H 
L 
L 
L 
L 
X 
X 
L 


L 
L 
L 
L 
L 
X 
X 
H 


H 
H 
L 
L 
L 
H 
L 
L 


H 
H 
L 
L 
L 
H 
H 
H 


H 
H 
L 
L 
L 
L 
X 
00 


X 
X 
X 
X 
H 
X 
X 
Z 
x 
x 
x 
H 
x 
x 
x 
z 
x 
X 
H 
X 
X 
X 
X 
Z 


» 
r- 
en 
ell~ 
Co» 
en 
("') 
logic symbols t 
~. 
(') 
•ALSS45 •• ASS45 
c: 
;:;: 
tIl 


122) 10 


1211 20 


(20130 
(19) 40 


1181 50 
(17160 
1161 70 


1151 so 


INPUTS 
OUTPUT 


PRE 
CLR 
OCl 
OC2 
OC3 
C 
0 
0 


L 
H 
L 
L 
L 
x 
X 
H 


H 
L 
L 
L 
L 
x 
X 
L 


L 
L 
L 
L 
L 
X 
X 
H 


H 
H 
L 
L 
L 
H 
L 
H 


H 
H 
L 
L 
L 
H 
H 
L 


H 
H 
L 
L 
L 
L 
X 
00 


X 
X 
X 
X 
H 
X 
X 
Z 
x 
x 
X 
H 
X 
X 
X 
Z 
x 
X 
H 
X 
X 
X 
X 
Z 


(22) 
10 


(21120 
120130 
(19140 
(lS) 50 


(17) 60 


(16) 70 


115180 


10 (31 


20 
(4) 


3D 151 


40161 


50 
(7) 


60 (81 


70 (9) 
so (101 


t These symbols are in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEe Publication 617-12. 


Pin numbers shown are for OW, JT, and NT packages. 


TEXAS 
~ 
INSTRUMENTS 


SN54ALS845, SN54AS845, SN54ALS846. SN54AS846 
SN74ALS845, SN74AS845, SN74ALS846. SN74AS846 
8·BITBUS INTERFACE O·TYPE LATCHES WITH 3-STATE OUTPUTS 


logic diagrams (positive logic) 


,ALS845 .. AS845 


20 
141 
(21120 
20141 
121120 


3D 
151 
120130 
30151 
120130 


40 
(61 
(19140 
-161 
119140 
40- 


50 
(7) 
118150 
50171 
118150 


60 
(81 
1171 
60181 
1171 
60 
60 


7D 
191 
(161 
70~ 
(161 
70 
70 


80 
110) 
1151 
801101 
(151 
80 
80 


CLR Ill) 
-1111 
CLR 


Pin numbers shown are for DW, JT. and NT packages. 


OCI 
(I) 
De2 
121 
OC3~ 
PRE 
1141 


C 1131 


OCllll 


Oc2121 


OC31231 


PRE~ 


C (131 


Supply voltage. 
Vee 
. 
Input voltage 
. 
Voltage 
applied to a disabled 3-state 
output. 
Operating 
free-air temperature 
range: 
SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 
SN74ALS845, SN74AS845, SN74ALS846, SN74AS846 
. 
Storage temperature 
range 
. 


. 
7V 
. .. 
7 V 
5.5 V 


-55°C to 125°C 
-oDe to 70°C 
- 65 °e to 150 °e 


TEXAS -1!1 
INSTRUMENTS 


II 


SN54ALS845. 
SN74ALS845 


8·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 


SN54ALS845 
SN74ALS845 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output 
current 
1 
2.6 
mA 


12 
24 
IOL 
Low-level output 
current 
481 
mA 


Pulse duration 
I 
CCR or PRE low 
40 
35 
tw 
I 
e high 
25 
20 
ns 


'su 
Setup 
time. 
data 
before enable 
C! 
16 
10 
ns 


'h 
Hold time. data after enable C! 
7 
5 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
SN54ALS845 
SN74ALS845 


TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vce 
= 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vce 
- 
4.5 V to 5.5 V, 
IOH - 
0.4 mA 
VCC- 
2 
VCC -2 


VOH 
Vee 
- 
4.5 V, 
IOH = 
-1 mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V, 
IOH - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
- 
4.5 V, 
IOL - 
24 mA 
V 
0.35 
0.5 
(lOl 
= 48 mA for -, 
versions) 


IOZH 
Vee 
5.5 V, 
Vo 
2.7 V 
20 
20 
.A 


IOZL 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
-20 
-20 
.A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


IO§ 
Vee 
= 5.5 V, 
Vo 
~ 2.25 V 
-30 
- 112 
-30 
- 112 
mA 


I Outputs high 
21 
36 
21 
36 


Ice 
Vee 
= 5.5 V 
I Outputs low 
41 
67 
41 
67 
mA 


I Outputs 
disabled 
25 
42 
25 
42 


tAli 
typical 
values are at VCC = 5 V. TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


TEXAS • 
INSTRUMENTS 


SN54ALS845, 
SN74ALS845 
8·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUTI 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS845 
SN54ALS845 
SN74ALS845 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
7 
11 
2 
15 
2 
13 


0 
0 
ns 
tPHL 
11 
15 
4 
20 
4 
18 


tpLH 
12 
18 
5 
25 
5 
21 
C 
0 
ns 
tpHL 
16 
23 
8 
30 
8 
26 


tPLH 
PRE 
13 
19 
5 
25 
6 
22 
ns 
0 
tPHL 
19 
26 
4 
35 
6 
30 
ns 


tpLH 
CLR 
19 
26 
4 
35 
6 
30 
ns 
0 


IpHL 
16 
22 
6 
28 
6 
24 
ns 


IPZH 
DC 
9 
14 
2 
18 
3 
16 
0 
ns 
IpZL 
12 
17 
4 
20 
5 
18 


tpHZ 
DC 
4 
9 
1 
12 
1 
11 
0 
ns 
IpLZ 
6 
11 
2 
14 
2 
12 


TEXAS l/} 
INSTRUMENTS 


B 


SN54ALS846, 
SN74ALS846 


8-BIT BUS INTERFACE O·TYPE LATCHES WITH 3-STATE OUTPUTS 


SN54ALS846 
SN74ALS846 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High·tevel input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


'OH 
High-level output current 
1 
2.6 
mA 


12 
24 
'OL 
Low-level output current 
mA 
481 


I ill or PRE low 
40 
35 
tw 
Pulse duration 


I 
e high 
ns 


25 
20 
tsu 
Setup time, data before enable C! 
16 
10 
ns 


th 
Hold time. data after enable C1 
7 
5 
ns 


TA 
Operating free·air temperature 
- 55 
125 
0 
70 
DC 
» 
r- 
tThe 
extended limit applies only if VCC is maintained between 4.75 V and 5.25 V. The 48 mA limit applies for SN74ALS846-1 
only. 


C/) 


Q) 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
So 
noted) 


» 
C/) 


("')~. 
(")I: 
;::+ 
VI 


SN54ALS846 
SN74ALS846 
PARAMETER 
TEST CONDITIONS 
Typf 
Typf 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
Vee 
- 
4.5 V, 
" 
- 
-18 
mA 
-1.2 
-1.2 
V 


Vec 
- 
4.5 V to 5.5 V, 
'OH - 
-0.4 
mA 
VCC~ 2 
VCC-2 


VOH 
Vec 
- 
4.5 V, 
'OH - 
1 mA 
2.4 
3.3 
V 


Vec 
- 
4.5 V, 
'OH - 
2.6 mA 
2.4 
3,2 


Vec 
- 
4.5 V, 
'OL - 
12 mA 
0.25 
0.4 


VOL 
Vec 
- 
4.5 V, 
10L - 
24 mA 
V 


lIOL = 48 mA for -1 versions) 
0.35 
0.5 


'OZH 
Vec ~5.5 V, 
Vo 
~ 2.7 V 
20 
20 
"A 
10ZL 
Vee 
5.5 V, 
Vo 
0.4 V 
20 
20 
"A 


" 
Vee 
- 
5.5 V, 
V, - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
V, - 
2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V, 
V, - 
0.4 V 
0.1 
0.1 
mA 


10! 
Vee 
= 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


I Outputs 
high 
22 
36 
22 
36 


Ice 
Vee 
= 5.5 V 
I Outputs low 
43 
72 
43 
72 
mA 


I Outputs disabled 
28 
48 
28 
48 


:t: All typical values are at VCC = 5 V, TA = 25°C. 


§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


TEXAS "!1 
INSTRUMENTS 


SN54ALSB46, 
SN74ALSB46 
B·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


Vcc 
- 
5 V, 
Vcc 
- 
4.5 V 10 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF. 


TO 
R1 - 
500 O. 
R1 - 
500 O. 
FROM 
PARAMETER 
R2 - 
500 O. 
R2 - 
500 O. 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'ALS846 
SN54ALS846 
SN74ALS846 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


IpLH 
11 
16 
4 
22 
4 
20 
0 
Q 
ns 


IpHL 
9 
13 
3 
17 
3 
15 


IpLH 
17 
23 
8 
31 
8 
27 
C 
Q 
ns 
IPHL 
14 
19 
6 
26 
6 
22 


IPLH 
PRE 
13 
17 
5 
24 
5 
20 
Q 
ns 


IPHL 
18 
24 
9 
36 
9 
26 


IpLH 
CLR 
14 
19 
6 
23 
6 
21 


Q 
ns 
IpHL 
16 
21 
9 
25 
9 
23 


IPZH 
DC 


10 
13 
3 
17 
3 
15 


Q 
ns 
IPZL 
13 
17 
5 
20 
5 
18 


IpHZ 
DC 


7 
10 
1 
12 
1 
11 
Q 
ns 


IPLZ 
7 
11 
2 
14 
2 
12 


TEXAS 
~ 
INSTR'JMENTS 


SN54AS845, 
SN54AS846 
SN74AS845. 
SN74AS846 


8-BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STATE OUTPUTS 


SN54AS845 
SN74AS845 


SN54AS846 
SN74AS846 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
24 
-24 
mA 


IOL 
Low-level output current 
32 
48 
mA 


I crR 0' PRE low 
5 
4 
Iw 
Pulse duration 
I e high 


ns 


5 
4 


Isu 
Setup time. data before enable C~ 
3.5 
2.5 
ns 


Ih 
Hold time. data after enable C! 
3.5 
2.5 
ns 


I PRE 
17 
15 
I, 
Recovery time 
I ITA 
16 
14 


ns 


TA 
Operating free~air temperature 
-55 
125 
0 
70 
°e 
> 
r- 
en 
~ 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 


C. 
noted) 
> 
enn~. 
(") 
c:;:;: 
tIl 


SN54AS845 
SN74AS845 


PARAMETER 
TEST CONDITIONS 
SN54AS846 
SN74AS846 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
~ 4.5 V, 
Ir ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V, 
10H - 
-2 
mA 
VCC- 
2 
VCC -2 


VOH 
Vee 
- 
4.5 V, 
10H - 
15 mA 
2.4 
3.2 
2.4 
3.2 
V 


Vee 
- 
4.5 V, 
10H - 
24 mA 
2 
2 


VOL 


Vee 
- 
4.5 V, 
10L - 
32 mA 
0.25 
0.5 


V 


Vee 
- 
4.5 V, 
IOL - 
48 mA 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7 V 
50 
50 
.A 


10ZL 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
-50 
-50 
.A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
5.5 V, 
VI 
2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10' 
Vee 
= 5.5 V, 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs high 
35 
58 
35 
58 


'AS845 
Outputs low 
52 
85 
52 
85 


Outputs 
disabled 
52 
85 
52 
85 


Ice 
Vee 
= 5.5 V 
Outputs high 
mA 
36 
59 
36 
59 


'AS846 
Outputs low 
53 
87 
53 
87 


Outputs disabled 
53 
87 
53 
87 


tAli 
typica 
values are at Vec 
= 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short+circuit output current, 10S' 


. 
TEXAS-I!1 


INSTRUMENTS 


SN54AS845, 
SN54AS846 


SN74AS845. 
SN74AS846 


8·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
5000. 


PARAMETER 
R2 - 
5000. 
UNIT 
(INPUT) 
{OUTPUT} 
TA - 
MIN to MAX 


SN54AS845 
SN74AS845 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
8.5 
1 
6.5 
0 
Q 
ns 


tPHL 
1 
10 
1 
9 


tpLH 
2 
13 
2 
12 


C 
Q 
ns 


tpHL 
2 
13 
2 
12 


tpLH 
PRE 
Q 
2 
12 
2 
10 
ns 


tPHL 
CLR 
Q 
2 
14 
2 
13 
ns 


tPHL 
OC 
2 
13.5 
2 
10.5 
Q 
ns 


tpZL 
2 
15 
2 
13.5 


tpHZ 
OC 
1 
10 
1 
8 
Q 
ns 


tPLZ 
1 
10 
1 
8 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
5000. 


PARAMETER 
R2 - 
5000. 
UNIT 
(INPUT) 
(OUTPUT) 


TA 
- 
MIN to MAX 


SN54AS846 
SN74AS846 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
11 
1 
8.5 
0 
Q 
ns 


tpHL 
1 
11 
1 
10 


tpLH 
2 
14 
2 
12.5 
C 
Q 
ns 


tpHL 
2 
14 
2 
13 


tpLH 
PRE 
Q 
2 
12 
2 
10 
ns 


tPHL 
ITA 
Q 
2 
14.5 
2 
13.5 
ns 


tpHL 
OC 
2 
14.5 
2 
12 
Q 
ns 


tpZL 
2 
15 
2 
13.5 


tpHZ 
DC 
1 
10 
1 
8 
Q 
ns 


tPLZ 
1 
10 
1 
8 
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1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


• 
4-Line to 1-Line Data Selectors/Multiplexers 
That Can Select 1 of 16 Data Inputs. 
Typical Applications: 


Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 


1V28 


2 
27 


3 
26 
4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


07 
06 
05 
04 
03 
02 
01 
00 
GY 
G 
GW 
ClK/SC' 
W 
GNO 


VCC 
08 
09 
010 
011 
012 
013 
014 
015 


Y 
50 
51 
52 
53 


• 
3-State 
Bus Driver Outputs 


• 
'AS850 
Offers Clocked Selects; 'AS851 
Offers Enable-Controlled 
Selects 


• 
Has a Master Output 
Control 
(G) for 
Cascading and Individual Output Controls 
(GY. GW) for Each Output 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


03 
5 
02 
6 
01 
7 
00 
8 


GY 
9 
G 
10 
GW 
11 


description 


These 
four-line 
to 
one-line 
data 
selectors/multiplexers 
provide 
full 
binary 
decoding to select one-of-sixteen 
data sources 
with 
complementary 
Y and W outputs. 
The 


'AS850 
has a clock-controlled 
select register 
allowing 
for a symmetrical 
presentation 
of the 
select inputs to the decoder while the' AS851 
has an enable-controlled select register allowing 
the user to select and hold one particular data 
line. 


A buffered group of output controls (13, GY, GWI 
can be used to place the two-outputs 
in either 
a normal logic (high or low logic levell or a high- 
impedance state. 
In the high-impedance 
state 
the outputs 
neither load nor drive the bus lines 
significantly. The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without 
the 
need for interface 
or pull-up components. 


The output controls do not affect the internal operations of the data selector/multiplexer. 
New data can 
be setup while the outputs 
are in the high-impedance 
state. 


PRODUCTION 
DATA 
document. 
contlin 
inform.tion 
current 
II 
of 
pUbliution 
d,t •. 
:fodT:::onl~:::u~::::ifi:::~d~~rr 
~~~::~~~ 
Production 
proensing 
don 
not 
necellari7y 
include testing 
of ,II par.mete,s. 


TEXAS -1!1 
INSTRUMENTS 


B 


SN74AS850. 
SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 


SELECT 
INPUTS 
'ASBSO 
'ASBS' 
INPUT 


S3 
S2 
S, 
SO 
CLK 
SC 
SELECTED 


L 
L 
L 
L 
f 
L 
DO 


L 
L 
L 
H 
f 
L 
01 


L 
L 
H 
L 
f 
L 
02 


L 
L 
H 
H 
f 
L 
03 


L 
H 
L 
L 
f 
L 
04 


L 
H 
L 
H 
f 
L 
05 


L 
H 
H 
L 
f 
L 
06 


L 
H 
H 
H 
r 
L 
07 


H 
L 
L 
L 
r 
L 
DB 


H 
L 
L 
H 
f 
L 
09 


H 
L 
H 
L 
f 
L 
010 


H 
L 
H 
H 
f 
L 
011 


H 
H 
L 
L 
f 
L 
012 


H 
H 
L 
H 
f 
L 
013 


H 
H 
H 
L 
f 
L 
014 


H 
H 
H 
H 
f 
L 
015 


X 
X 
X 
X 
H or L 
H 
On 


G 
OUTPUTS 
GY 
GW 
Y 
W 


H 
X 
X 
Z 
Z 


L 
H 
L 
Z 
Z 


L 
L 
L 
0 
Z 


L 
H 
H 
Z 
is 


L 
L 
H 
0 
is 


On = the input selected before the most-recent low-to-high 
transition 
of eLK or SC. 


logic 
symbols t 


'ASS50 
'ASS5' 


MUX 
G (10) 
MUX 
G (10) 
G20 
G20 
GY 
(9) 
20EN21 
GY 
(9) 
20EN21 
GW 
(11) 
20EN22 
GW 
(11) 
20EN22 
CLK 
(12) 
C23 
_ 
(121 
C23 
SO 1181 
n••} 
• 


SC 
1181 
n••} 
• 
51 
(17) 
~ 
1171 


S2 
1161 
G- 
52 
(16) 
G- 


53 
(15) 
15 
53 
(15) 
15 
2303 
2303 
DO (8) 
0 
(19) 
Y 
DO (8) 
0 
(191 
01 
(71 
21V 
17I 
21 'V 
Y 
1 
01 
(6) 
1 
02 
(61 
2 
02 
(5) 
2 
03 
(51 
3 
03 
(4) 
3 
(4) 
4 
4 
04 
(3) 
1131 W 
04 
(3) 
1131 W 
05 
(2) 
5 
22 'V 
05 
(21 
5 
22 'V 


06 
(11 
6 
06 
(1) 
6 


07 
(27) 
7 
07 
(27) 
7 


08 
(26) 
8 
08 
(26) 
8 


09 
9 
09 
9 
010 
(25) 
10 
(25) 
10 
(241 
11 
010 
(24) 
11 
011 
(231 
011 
(23) 


012 
(22) 
12 
012 
1221 
12 


013 
(21) 
13 
013 
1211 
13 


014 
(20) 
14 
014 
1201 
14 


015 
15 
015 
15 
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51 
'AS851 


SELECTION 


LATCHES 
• 
181 
» 
III 
DO 
•.. 


[OAI 
'5 
111 
(J 
01 
.. 


161 
U 
02 
en 


151 
« 
03 
"0 
C 
141 
CU 
04 
en 
131 
..J 
05 
« 


121 
06 


(1) 
1191y 
01 


08 1211 


1131 
09 
1261 
W 


010 
1251 


(241 
011 


012 
1231 


013 
(221 


1211 
014 


015 
(20) 
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Supply voltage, Vee . 
Input voltage 
Operating free-air temperature 
range. 


Storage temperature 
range 


7V 
7V 
o °e to 700e 


-65°e 
to 1500e 


MIN 
NOM 
MAX 
UNIT 


vee 
Supply voltage 
4.5 
5 
5.5 
V 


V,H 
High-level input voltage 
2 
V 


V,l 
Low-level input voltage 
0.8 
V 


'OH 
High-level output current 
-15 
mA 


10l 
Low-level output current 
48 
mA 


fclock 
Clock frequency 
0 
60 
MHz 


IelK 
high 
8 
tw 
Pulse duration 


lelK 
low 
8 
ns 


'su 
Setup time. select inputs before elK f 
10 
ns 


th 
Hold time, select inputs after elK f 
0 
ns 


TA 
Operating free-air temperature 
0 
70 
'e 


}>r- 
en 


Ql~Q. 


}> 
enn 
SN74AS850 
electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range (unless 


::;' 
otherwise 
noted) 
oC 
;:+" 
VI 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


V,K 
Vee 
= 4.5 V. 
II = 
-18 
mA 
-1.2 
V 


Vee 
= 4.5 V to 5.5 V, 
'OH = 
-2 
mA 
vCC 
2 
VOH 
V 


Vee 
- 
4.5 V. 
10H - 
-15 mA 
2 
3.3 


Val 
Vee 
- 
4.5 V, 
10l 
- 
48 mA 
0.35 
0.5 
V 


'OZH 
Vee 
= 
5.5 V, 
Va 
= 2.7 V 
50 
"A 


10Zl 
Vee 
= 
5.5 V, 
va 
= 0.4 V 
-50 
"A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
mA 


IIH 
Vee 
= 5.5 V. 
VI = 
2.7 V 
20 
"A 


10, G 
-1 


III 
IAll others 
Vee 
= 
5.5 V, 
VI = 0.4 V 
mA 
-0.5 


'0' 
Vee 
= 5.5 V. 
Va 
= 2.25 V 
-30 
-112 
mA 


I Outputs 
active 
50 
81 


Ice 
Vee 
= 5.5 V 
I Outputs disabled 
mA 
52 
85 


t All typical values are at VCC 
= 5 V. TA 
= 25°C. 


i The output conditions 
have been chosen to produce a current that closely approximates one-half of the true short-circuit 
current, 
10S' 
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Vcc 
- 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 


PARAMETER 
UNIT 
(INPUT) 
(OUTPUT! 
R2 - 
500 n. 


TA 
- 
oGe to 70°C 


MIN 
MAX 


fmax 
60 
MHz 


lpLH 
3 
10.5 
Any 
0 
Y 
ns 
lPHL 
3 
11 


IPLH 
3 
8 
Any D 
W 
ns 


IPHL 
1 
6 


lPLH 
CLK 
3 
14.5 
Y 
ns 
lpHL 
3 
17.5 


lpLH 
3 
15 
CLK 
W 
ns 
tPHL 
3.5 
13 


lPZH 
G 
2 
8 
Y 
ns 
tPZL 
3 
11 


tPHZ 
G 


1 
6 


Y 
ns 
IpLZ 
2 
8 


tPZH 
G 
2 
8 
W 
ns 
IPZL 
3 
21 


tPHZ 
G 
1 
6 
W 
ns 
IpLZ 
2 
8 


tpZH 
GY 
2 
8 
Y 
ns 
IpZL 
3 
11 


tpHZ 
GY 


1 
6 
Y 
ns 
IpLZ 
2 
8 


tpZH 
2 
10 
GW 
W 
ns 
lpZL 
3 
25 


lpHZ 
, 
6 
GW 
W 
ns 
tpLZ 
2 
11 
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MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


IOH 
High-level output current 
15 
mA 


IOL 
Low-level output current 
48 
mA 


tw 
Pulse duration. 
SC tow 
10 
ns 


'su 
Setup time. setect inputs before SeT 
4.5 
ns 


'h 
Hold time. select inputs after SeT 
0 
ns 


TA 
Operating free-air temperature 
0 
70 
°c 


SN74AS851 
electrical characteristics over recommended operating free-air temperature range (unless 


otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
VCC - 
4.5 V, 
II - 
-18 
mA 
- 1.2 
C 


VCC - 
4.5 V '0 5.5 V, 
10H - -2 
mA 
VCC -2 
VOH 
V 


VCC - 
4.5 V, 
10H = 
-15 
mA 
2 
3.3 


VOL 
VCC - 
4.5 V, 
10L - 
48 mA 
0.35 
0.5 
V 


10lH 
VCC = 
5.5 V, 
Va 
= 
2.7 V 
.50 
.A 


lOlL 
VCC - 
5.5 V, 
Va 
- 
0.4 V 
-50 
.A 


II 
VCC - 5.5 V, 
VI = 7V 
0.1 
mA 


IIH 
VCC = 
5.5 V, 
VI = 2.7 V 
20 
.A 


IlL 
10, G 
- 1 
I All others 
VCC = 5.5 V, 
VI = 0.4 V 
mA 
-0.5 


lOt 
VCC = 5.5 V, 
Va 
= 2.25 V 
-30 
- 112 
mA 


Ice 
I Outputs 
active 
50 
81 
Vcc 
= 
5.5 V 
IOutputs disabled 
mA 
52 
85 


t All typical values are at Vec 
= 
5 V. TA = 
25°C. 
t The output conditions 
have been chosen to produce a current that closely approximates one-half of the true short-circuit 
current, 10S. 
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Vcc 
- 
4.5 
V 10 5.5 
V. 


Cl 
- 
50 
pF, 


FROM 
TO 
R1 
- 
500 
\), 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
R2 
- 
500 
\), 


TA 
•.• OOC to 70°C 


MIN 
MAX 


'plH 
3 
10.5 
Any D 
Y 
ns 


'pHL 
3 
11 


IplH 
3 
8 
Any D 
W 
ns 


'pHL 
1 
6 


'PlH 
3 
18 


50,51. 
52. 
53 
Y 
ns 


'pHL 
3 
19 


'plH 
3 
16 
50,51, 
52,53 
W 
ns 


IpHl 
3 
15 


IPLH 
SC 
3 
18 
Y 
ns 


IpHl 
3 
20 


'pLH 
SC 
3 
16 
W 
ns 


'pHl 
3 
15 


IPZH 
G 
2 
8 
Y 
ns 


IPZL 
3 
11 


IpHZ 
G 
1 
6 
Y 
ns 


IplZ 
2 
8 


IPZH 
G 


2 
8 
W 
ns 


IPZL 
3 
21 


IpHZ 
G 
1 
6 
W 
ns 


IplZ 
2 
8 


'pZH 
2 
8 
GY 
Y 
ns 
tpZL 
3 
11 


'pHZ 
GY 
1 
6 
Y 
ns 


'pLL 
2 
8 


'pZH 
2 
10 
GW 
W 
ns 
'pZl 
3 
25 


'pHZ 
1 
6 
GW 
W 
ns 


'pLZ 
2 
11 
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The' AS850 
or 'AS851 
can be used as a l-of-l 
6 Boolean function 
generator. 
Figure 1 shows the' AS850 


in one example, 


'AlSl38 
~ 


-[>r- 


BIN/OCT 
~ 
Gl 


tJEN~ 


.I 


ll'2A ••••• 
=. 


<32B••.... 
~ 
rhJ 
3 ::::........., 
-...... 


4 
~1 
5 
----!!. 
2 
6:::'" 
~ 
r 


4 
7 
./ 


""\ 
....... 
'AS850 


~ 
-bt 
G20 MUX 


20EN21 
GW 
20EN22 
ClK ~'~} 
, 


so 
Sl 
S2 
GiS 


53 
2303 
DO 
0 
- 


~ 


01 
1 
21 'i7 r-- 


02 
03 
2 
3 
04 
4 
05 
5 
22'i7 ~ 
D6 
6 
~ 
7 
08 
8 
D9 
9 
'AS163 
010 
10 
CTROIV16 
}--~ 
011 
11 
ELR •.... 
SCT:O 
~ 
012 
12 
lOAD.. ••..• 


Ml 
AD-J 


013 
13 


Eh- 


RCO 
~ 
M2 
JeT:15 
14 
G3 
~ 
15 
ENP 
G4 
ClK 
••• C5/2,3,4+ •• 
->- 


A 
1,50 
OA 
~ 
B 
OB 
FL> 
C 
OC 
~ 
0 
~----t> 


---t> 


» 
r- 
rn 
III 
:::JQ. 
» 
ENABLE 
rn 


("')~. 
n 
c:: 
;::;.- 
en 
DISABLE 
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SN74AS850 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STAH 
OUTPUTS 


'AS850 
G 
G20 
MUX 
GY 
20EN21 
GW 
20EN22 
ClK 
C23 
so 
"O"} " 
51 
52 
G15 
53 
23 03 
DO 
0 
II 


01 
Y 
1 
21\7 
02 
2 
03 
3 
04 
4 
en 
05 
W 
•.. 
5 
22 
·S 
06 
6 
(,) 
07 
7 
•.. 


08 
8 
U 
09 
9 
en 
010 
10 
ct 
011 
11 
"0 
012 
12 
013 
C 
13 
CtI 
014 
14 
015 
en 
15 
..I 
Y 
ct 


'AS850 
W 
G 
G20 
MUX 
GY 
20EN21 


C~~ 
20EN22 


~ '~~"} 
51 
0 
52 
GiS 


53 
23 03 
~~~ 
Y 
02 
21\7 


03 
2 
04 
3 
4 
W 
05 
5 
22 
DB 6 
07 
7 
08 
8 
09 
9 
010 
10 
011 
11 
012 
12 
013 
13 
014 
14 
015 
15 
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INSTRUMENTS 


SN74AS850 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 


'AS850 


i:l 
G20 
MUX 
i:l 


GY 
20EN21 
GV 
GW 
2OEN22 
GW 


ClK 
C23 
ClK 
so 


23 
DO} 
0 


SO 


51 
51 


52 
G- 
52 
15 
53 
53 
2303 


A 
DO 
DO 


01 
0 
01 
B 
1 
21 
02 
C 
02 
2 


0 
03 
3 
03 


04 
4 
04 


05 
5 
22 
05 


DB 
B 
DB 


07 
7 
07 
08 
8 
08 


DO 
DO 
010 
0 
010 
10 
011 
11 
011 


012 
12 
012 
013 
13 
013 
014 
014 


015 
14 
015 
15 


'AS850 


G20 
MUX 


20EN21 


20EN22 


C23 
23 DO} 0 
G- 
15 
23 03 
o 


1 
21 


2 
3 


4 


5 
22 


B 


7 
8 
o 


10 
11 


12 


13 
14 
15 


i:l 
G20 
MUX 
G20 
MUX 
V 
2QEN21 
20EN21 
GW 
2QEN22 
20EN22 
ClK 
C23 
cn 
SO 


23 
DO} 
0 
23D"} 
0 
51 
52 
GiS 
GiS 
53 
23 03 
2303 
DO 


01 
0 
0 
y 


02 
1 
21 
02 
; 
21<;7 


2 
03 
3 
03 
3 
04 
4 
04 
4 
W 
05 
5 
22 
05 
5 
22<;7 
DB 
B 
~~ 
6 
07 


08 
7 
08 
7 


DO 
8 
09 
: 
0 
010 
10 
010 
011 
~~; 
~~ 
012 
11 


013 
12 
12 


014 
13 
013 
13 
014 
015 
14 
015 
~: 
15 
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SN54AS852, 
SN74AS852 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Both Plastic and Ceramic 
Chip Carriers. and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Buffered 
3-State 
Outputs 
Drive Bus Lines 
Directly 


• 
Cascadable to n-Bits 


SN54AS852 
... 
JT PACKAGE 
SN74AS852 
... 
OW or NT PACKAGE 


(TOP VIEW) 


so 
1 V24 
VCC 


S1 
2 
23 
CLK 


S2 
3 
22 
SERIN 


Al 
4 
21 
Bl 


A2 
5 
20 
B2 


A3 
6 
19 
B3 


A4 
7 
18 
B4 


A5 
8 
17 
B5 


A6 
9 
'6 
B6 


A7 
10 
15 
B7 


AB " 
14 
BB 


GND 
12 
13 
OB 


• 
Eight Selectable Transceiver/Port 
Functions: 


A to B or B to A 
Register to A or B 
Shifted 
to A from B or Shifted to 
B from A 
Off-Line 
Shifts 
(A and B Ports 
Transceiving 
or in High-Impedance 
State I 
Register Clear 


• 
Particularly 
Suitable for Use in Diagnostics 
Circuitry 


• 
Serial Register Provides: 


Parallel Storage of Either A or B Input 
Data 
Serial Transmission 
of Data from Either 
A or B Port 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


SN54AS852 
. . . FK PACKAGE 
SN74AS852 
... 
FN PACKAGE 


(TOP VIEW) 


Z 
-ou 
u,.;ii: 
'" 
u-, w 
en enenz 
>u 
en 


4 
3 
2 
1 282726 


Al 
5 
25 
Bl 


A2 
6 
24 
B2 


A3 
7 
23 
B3 


NC 
8 
22 
NC 


A4 
9 
21 
B4 


A5 
10 
20 
B5 


A6 " 
19 
B6 
12131415161718 


The' AS852 features two 8-bit I/O ports (A 1-A8 
and 
B1-B8). 
and 8-bit 
parallel-load. 
serial-in. 


parallel-out shift register, and control logic. With 
these 
features, 
this 
device 
is 
capable 
of 
performing 
eight selectable transceiver 
or port 
functions, 
depending on the state of the three 
select 
lines SO, Sl. 
and S2. These functions 
include: transferring 
data from port A to port B or vice versa (i.e., the transceiver 
function). 
transferring 
data from the register to either port, serial shifting 
data to either port from the opposite port, performing 
off-line 
shifts 
(with A and B ports in high-impedance 
state). 
and clearing the register. The' AS852 
can 
simultaneously 
transfer data from A to B or B to A and perform an off-line serial shift of data in the register. 


Synchronous 
parallel loading of the internal register can be accomplished 
from either port on the positive 
transition 
of the clock while serially shifting 
data in via the SERIN input. The' AS852 
is ideally suited for 
applications implementing diagnostic circuitry to enhance system verification 
and/or fault analysis. All serial 
data is shifted 
right. All outputs 
are buffer-type 
outputs 
designed specifically 
to drive bus lines directly 
and all are 3-state 
except for 08, 
which 
is a totem-pole 
output. 


The SN54AS852 
is characterized for operation over the full military temperature range of - 55 °C to 125°C. 
The SN74AS852 
is characterized 
for operation 
from OOC to 70°C. 
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SN54AS852. 
SN74AS852 
8-BIT UNIVERSAL TRANSCEIVER 
PORT CONTROLLERS 


FOUR 
IDENTICAL 
CHANNELS 
NOT 
SHOWN 


INPUTS/OUTPUTS 
NOT 
SHOWN: 


(61 A3 
(19) 83 
(71 A4 
(181 84 


(8) A5 
(171 85 
(9) A6 
(16) 86 
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~ 
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SN54ASB52, 
SN74ASB52 


B·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


MODE 
PORT 
CLOCK 
SERIN 
Al 
01 
B1 
A2 Q2 82 
A3 
03 
B3 
A4 
04 
B4 
AS as 85 
A6 Q6 86 
A707 
B7 
AB 
OB BB 
S2 
S1 
SO 
FUNCTION 


L 
L 
L 
H or l 
X 
Z 
On Al 
Z 
On Al 
Z 
On A3 
Z 
On A4 
Z 
On AS 
Z 
On A6 
Z On A7 
Z 
an AS 
A TO 
B 
L 
L 
L 
t 
X 
Z 
At 
Al 
Z 
A2 A2 
A 
A3 
A3 
Z 
A4 
A4 
Z 
AS AS 
Z 
A6 A6 
Z 
A7 
A7 
Z 
AB 
AB 


L 
L 
H 
H or l 
X 
81 an 
Z 
82 
On 
Z 
83 
On 
Z 
B4QnZ 
95 
On 
Z 
86 
On 
Z 
87 On 
Z 
B8 On 
Z 
B TO A 
L 
L 
H 
t 
X 
el 
Bl 
Z 
B2 
B2 
Z 
B3 
B3 
Z 
84 
B4 
Z 
85 
85 
Z 
B6 
B6 
Z 
B7 
B7 
Z 
B8B8Z 


L 
H 
L 
H or l 
X 
X 
On 01 
X 
On 02 
X 
On 03 
X 
On 04 
X 
On as 
x 
On 06 
X an Q7 
x Onas 


L 
H 
L 
t 
X 
Z 
Al 
Al 
Z 
A2 
A2 
Z 
A3 
A3 
Z 
A4 
A4 
Z 
AS AS 
Z 
A6 A6 
Z 
A7 
A7 
Z 
AS AS 
ON TO 
BN 


L 
H 
H 
H or l 
X 
Q10n 
X 
02 
On 
X 
03 
On 
X 
04 
On 
X 
as On 
X 
06 
On 
X 
07 On 
X 
08 
On 
X 


L 
H 
H 
t 
X 
81 
B1 
Z 
82 82 
Z 
83 83 
Z 
84842 
85 
85 
Z 
8S 86 
Z 
B7 
B7 
Z 
BB 
BB 
Z 
ON TO AN 


H 
L 
L 
H or l 
X 
Z On Al 
Z 
On A2 
Z 
On A3 
Z 
On A4 
Z 
On AS 
Z 
On A6 
Z an A7 
Z 
On AS 
SHIfT 


H 
L 
L 
t 
H 
Z 
H 
Al 
Z 
01 
A2 
Z 
02 
A3 
Z 
03 
A4 
Z 
04 
A5 
Z 
05 
A6 
Z 
06 
A7 
Z 
07 
A8 
AND 


H 
L 
L 
t 
L 
Z 
L 
Al 
Z 
01 
A2 
Z 
02 
A3 
Z 
03 
A4 
z 
Q4 
AS 
Z 
05 
A6 
Z 
06 
A7 
Z 
07 
AB 
A TO 
B 


H 
L 
H 
H or 
L 
X 
B1 
On 
Z 
82 
On 
Z 
83 
On 
Z 
84 
On 
Z 
85 
On 
Z 
86 
On 
Z 
87 an 
Z 
B8 an 
Z 
SHIFT 


H 
L 
H 
t 
H 
B1 
H 
Z 
82 
Q1 
Z 
B3 02 
Z 
B403 
Z 
85 
Q4 
Z 
B6 05 
Z 
B706 
Z 
B807 
Z 
AND 


H 
L 
H 
t 
L 
B1 
L 
Z 
B201 
Z 
B302 
Z 
B403 
Z 
B504 
Z 
B605 
Z 
B706 
Z 
B807 
Z 
B TO A 


H 
H 
L 
H or l 
X 
Z 
an 
Z 
Z 
On 
Z 
Z 
On 
Z 
Z 
On 
Z 
Z 
On 
Z 
Z 
On 
Z 
Z 
an 
Z 
Z 
Qn 
Z 


H 
H 
L 
t 
H 
Z 
H 
Z 
Z 
01 
Z 
Z 
02 
Z 
Z 
Q3 
Z 
Z 
04 
Z 
Z 
05 
Z 
Z 
06 
Z 
Z 
07 
Z 
SHIFT 


H 
H 
L 
t 
L 
Z 
L 
Z 
Z 
01 
Z 
Z 
Q2 
Z 
Z 
Q3 
Z 
Z 
Q4 
Z 
Z 
05 
Z 
Z 
06 
Z 
Z 
Q7 
Z 


H 
H 
H 
H Of l 
X 
Z 
On 
Z 
Z 
On 
Z 
On 
Z 
Z 
On 
Z 
Z 
On 
Z 
Z 
Qn 
Z 
Z 
Qn 
Z 
Z 
On 
Z 
CLEAR 
H 
H 
H 
t 
X 
Z 
L 
Z 
Z 
L 
Z 
Z 
L 
Z 
Z 
L 
Z 
Z 
L 
Z 
Z 
L 
Z 
Z 
L 
Z 
Z 
L 
Z 


en•.. 
'S 
().. 
C3 
en« 
"C 
C 
n = level of 0n(n 
= 1,2 .... 
8) established on the most recent T transition of eLK. Q1 through Q8 are the shift register outputs; 
CO 
only 08 
is available externally. 
The double inversions that take place as data travels from port to port are ignored in this table. 
en 
...J 


logic 
symbolt 
« 


so 
(11 
(PORT CONTROLLER] 


51 (2) 
}EN~ 
S2 (31 
2 
7 


CLK 
1231 
• 
2. 
• 
., 


12 


11131100 


214 
,-0 
A2 
IS 
10/2) 100 
.2 


1S 


(1/31100 
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SN54AS852. 
SN74AS852 
8-BIT UNIVERSAL TRANSCEIVER 
PORT CONTROLLERS 


Supply voltage, 
VCC . 


Input voltage: 
All inputs. 
I/O ports. 
. 
. 


Voltage applied to a disabled 3-state 
output 
..... 
Operating free-air temperature 
range: 
SN54AS852 
SN74AS852 


7V 
7V 
5.5 V 
5.5 V 


-55°C 
to 125°C 


... 
O°Cto70oC 
-65°C 
to 150°C 


SN54AS852 
SN74AS852 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low·level 
input voltage 
0.8 
0.8 
V 


A1-A8, 
B1-BB 
12 
15 


IOH 
High-level output current 
mA 
08 
-2 
-2 


A1-A8, 
B1-B8 
32 
48 


IOL 
Low-level 
output current 
08 
mA 
20 
20 


fclock 
Clock frequency 
0 
45 
0 
50 
MHz 
Iw 
Duration of clock pulse 
11 
10 
ns 


Setup time before eLK I 
A1-A8, 
B1-B8, SERIN 
5.5 
5.5 


'su 
50,51,52 
5.5 
5.5 
ns 


Hold-time. 
data aher eLK' 
A1-A8. 
B1-B8, 5ERIN 
0 
0 


th 
50,51,52 
0 
0 
ns 


TA 
Operating 
free-air temperture 
-55 
125 
0 
70 
·C 
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SN74AS852 


8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


SN54AS852 
SN74AS852 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
lS mA 
1.2 
1.2 
V 


Vee 
~ 4.5 V, 
IOH = 
- 12 mA 
2.4 
3.2 
A1-A8, 
B1-SS 
10H ~ 
- 15 mA 
2.4 
3.3 
V 
VOH 
Vee 
= 4.5 V, 


All outputs 
Vee 
- 
4.5 V to 5.5 V, 
10H - 
-2 
mA 
vCC-2 
VCC-2 


Vee 
- 
4.5 V, 
10L - 
32 mA 
0.3 
0.5 


VOL 
All outputs 
except 
08 
Vee 
- 
4.5 V, 
tOL - 
48 mA 
0.35 
0.5 
V 


08 
Vee 
- 
4.5 V, 
10L - 
20 mA 
0.25 
0.5 
0.25 
0.5 


50,51,52 
0.3 
0.3 
Vee ~5.5 V, 
VI =7V 
II 
eLK and SERIN 
0.1 
0.1 
mA 


Al-A8, 
B1-BS 
Vee ~5.5 V, 
VI - 5.5 V 
0.2 
0.2 


50,51,52 
60 
60 


IIH 
eLK and SERIN 
Vee ~5.5 V, 
VI = 2.7 V 
20 
20 
~A 


Al-AS, 
B1-BS' 
70 
70 


50,51,52 
- 1 
- 1 


IlL 
eLK and SERIN 
Vee 
= 5.5 V, 
VI = 0.4 V 
-0.5 
-0.5 
mA 


Al-A8, 
S1-SS' 
-0.5 
-0.5 


10§ 
Except 08 
-30 
- 112 
-30 
-112 
Vee 
~ 5.5 V, 
Vo 
= 2.25 V 
mA 
08 
-20 
- 112 
-20 
-112 


Ice 
Vee 
= 5.5 V 
136 
220 
136 
220 
mA• 


CIl.~ 
::::J 
CJ.. 
U 
en 
<t 


"0 
c: 
CO 


tAli typical values are at Vec 
= 5 V, TA = 25°C. 
(/'J 


iFor 
110 ports, the parameters IIH and IlL include the output currents IOZH and lOll. 
respectively. 
...J 


§The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S· 
<C 


RL - 
4.5 V to 5.5 V, 


CL - 
50 pF, 


Rt 
- 
500 0, 


FROM 
TO 
R2 - 
5000, 
PARAMETER 
UNIT 
(INPUT) 
10UTPUT) 
TA ~ MIN to MAX 


SN54AS852 
SN74AS852 


MIN 
MAX 
MIN 
MAX 


fmax 
45 
50 
MHz 


tPLH 
2 
9 
2 
7.5 


tPHL 
Any A port 
Any 
B port 
3 
12.5 
3 
" 


ns 


tPLH 
2 
9 
2 
7.5 


tpHL 
Any B port 
Any A port 
3 
12.5 
3 
11 
ns 


tpLH 
50,51,52' 


Any A or B 
3 
11.5 
3 
10 


tpHL 
3 
12 
3 
10.5 
ns 
port 


tpLH 
Any A or B 
2 
11 
2 
9 
eLK 
ns 
tpHL 
port 
3 
14 
3 
12.5 


tPLH 
eLK 
2 
10.5 
2 
S 
OS 
ns 
tpHL 
3 
11.5 
3 
10 


tpHZ 
2 
9 
2 
7 


tPLZ 
Any A or B 
3 
13 
3 
10.5 
ns 


50,51,52 
tpZH 
port 
2 
9 
2 
7 


tpZL 
3 
13 
3 
10.5 
ns 
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B-BIT UNIVERSAL TRANSCEIVER 
PORT CONTROLLERS 


TYPICAL 
APPLICATION 
DATA 


BUS A TO BUS B OR 
BUS B TO BUS A OR 


SERIAL 
TRANSMISSION 
SERIAL 
TRANSMISSION 


SERIAL 
IN 
SERIAL 
IN 


ClK 
ClK 


I 
1 
I 
I 


IB 
IB 
» 
1 
I 


r- 
I 
I 
en 


Ql~C.» 
enn 
:;" 
I 
(')l: 
I 
;:;" 
VI 
IB 
I 
I 


SERIAL 
SERIAL 


OUT 
OUT 


SERIAL 
IN TO A PORT 
SERIAL 
IN TO B PORT 


SERIAL 
IN 
SERIAL 
IN 
ClK 
ClK 


I 
I 
I 
I 


IB 
Hi·Z 
Hi·Z 
18 


1 
I 
I 
1 


SERIAL 
SERIAL 


OUT 
OUT 


2-696 
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SN54AS856, 
SN74AS856 
8-BIT UNIVERSAL TRANSCEIVER 
PORT CONTROLLERS 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, 
Both Plastic and Ceramic 
Chip Carriers, and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Buffered 
3-State 
Outputs 
Drive Bus Lines 
Directly 


• 
Cascadable to n-Bits 


• 
Eight Selectable 
Transceiver/Port 
Functions: 


B to A 
Register to A and/or B 
Off-Line 
Shifts 
(A and B Ports in High- 
Impedance 
State I 
- 
Shifted 
to A and/or B 


• 
Particularly 
Suitable for Use in Diagnostics 
Analysis 
Circuitry 


• 
Serial Register Provides: 


Parallel Storage of Either A or B Input 
Data 
Serial Transmission 
of Data from Either 
A or B Port 
- 
Readback Mode B to A 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


SN54AS856 
. . . JT PACKAGE 
SN74AS856 
... 
DW or NT PACKAGE 


(TOP VIEW) 


DEB 
1 V24 
VCC 
OEA 
2 
23 
CLK 


MODE 
3 
22 
SERIN 


A1 
4 
21 
B1 


A2 
5 
20 
B2 


A3 
6 
19 
B3 


A4 
7 
18 
B4 


A5 
17 
B5 


A6 
16 
B6 


A7 
10 
15 
B7 


A8 
11 
14 
B8 


GND 
12 
13 
08 


SN54AS856 
FK PACKAGE 
SN74AS856 
FN PACKAGE 


(TOP VIEW) 


L.U 
z 
°14:/CD 
U::£ ii: 
OwwUU...Jw 
~OOz>U(/) 


4 
3 
2 
1 28 27 26 


A1 
5 
25 


A2 
6 
24 


A3 
7 
23 


NC 
8 
22 


A4 
9 
21 


A5 
10 
20 
A6 
11 
19 


12 
13 14 
15 
16 
17 
18 


description 


The' AS856 
features two 8-bit 
110 ports (A 1-A8 and B1-B8). an 8-bit parallel-load, 
serial-in, parallel-out 
shift register, and control 
logic. With these features, 
this device is capable of performing 
eight selectable 
transceiver or port functions, 
depending on the state of the three control lines OEA, DEB, and MODE. These 
functions 
include: transferring 
data from port A to port B or vice versa (Le., the transceiver 
function), 
serial 
shifting data to either or both ports, and performing off-line shifts (with A and B ports active as transceivers 
in a high-impedance 
state). Synchronous 
parallel loading of the internal register can be accomplished 
from 
either port on the positive 
transition 
of the clock while serially shifting 
data in via the SERIN input. 
The 


'AS856 
is ideally suited for applications 
needing signature-analysis 
circuitry to enhance system verification 
and/or fault analysis. All serial data is shifted right. All outputs are'buffer-type 
outputs designed specifically 
to drive bus lines directly 
and all are 3-state 
except 
for 08, 
which 
is a totem-pole 
output. 


The SN54AS856 
is characterized for operation over the full military temperaure range of - 55°C to 125°C. 


The SN74AS856 
is characterized 
for operation 
from ooe to 70°C. 


PRODUCTION DATA documents 
contain 
information 
current as of publication date. Products conform to 
specificetions per the terms of Texes Instruments 
~~~~::~~i~·{::I~~e 
~~:~~~ti:f 
~IO::~:~:t:r~~S 
not 
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SN54AS856. 
SN74AS856 
8-BIT UNIVERSAL TRANSCEIVER 
PORT CONTROLLERS 


OEB 
111 


OEA 
12) 


MODE 
13) 


elK 
123) 


SERIN 
(221 


(61 A3 
(19) B3 


(7) 
A4 
(18) 
B4 


(8) 
AS 
(17) 
B5 
(9) A6 
(16) B6 


TEXAS 
~ 
INSTRUMENTS 


SN54AS856, 
SN74AS856 


8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


CIl•.. 
·S 
(,).. 
(J 
en« 
"0 
c:::m 


n = level of 0n(n 
= ,. 
2 ... 
8) established on most recent 1 transition of elK. a 1 through 08 are the shift register outputs; only as 
(/) 


is available externally. The double inversions that take place as data travels from port to port are ignored in this table. 
..J« 


MODE 


OEA 
DEB 
CLOCK 
SERIN 
Al 
01 
B1 
A2 Q2 82 
A3 Q3 83 
A404 
B4 
A5 05 
B5 
A6 06 
B6 
A7 07 
B7 
AB OB BB 
FUNCTION 
MODE 


L 
L 
L 
H or L 
X 
Q1 01 
Q1 
02 02 
02 
03 
03 03 
04 
04 04 
05 05 
05 
06 
06 06 
07 07 
07 
08 
OB OB 
FEEDBACK 
L 
L 
L 
t 
X 
0101 
Q1 
02 
02 02 
03 
03 
03 
Q4 04 
Q4 
05 05 
05 
06 
06 
06 
07 07 
07 
08 
08 08 


L 
L 
H 
H or l 
X 
8101 
Z 
B2 02 
2 
8303 
Z 
84 Q4 
Z 
B5 05 
2 
B6 06 
2 
B7 Q7 
Z 
B808 
Z 
B to A 


L 
L 
H 
t 
X 
81 
B1 
2 
B2 B2 
2 
B3 B3 
2 
B4 B4 
2 
B5 B5 
2 
B6 B6 
2 
B7 B7 
2 
B8B82 
A to a 


L 
H 
L 
H or l 
X 
Z 
01 Q1 
2 
02 
02 
2 
03 03 
2 
04 04 
2 
05 
05 
2 
06 06 
2 
Q7 07 
2 
OB 08 
A to Q 


L 
H 
L 
t 
X 
Z 
Al 
Al 
Z 
A2 
A2 
Z 
A3 
A3 
Z 
A4 A4 
2 
AS A5 
2 
A6 A6 
2 
A7 A7 
2 
A8 AB 
Q to 
B 


L 
H 
H 
H or l 
X 
2 
01 
2 
2 
02 
2 
2 
03 
2 
2 
04 
2 
2 
05 
2 
2 
06 
2 
2 
07 
2 
2 
08 
2 
A to Q 


L 
H 
H 
t 
X 
2 
Al 
2 
2 
A2 
2 
2 
A3 
2 
2 
A4 
2 
2 
A5 
2 
2 
A6 
2 
2 
A7 
2 
2 
AB 
2 


H 
L 
L 
H or l 
X 
01 
On Q1 
02 
a" 
02 
03 
an 03 
04 
On Q4 
05 
a" 
05 
06 
an 06 
07 On Q7 
08 
a" 
08 
SHIFT 


H 
L 
L 
t 
H 
H 
H 
H 
Q1 01 al 
02 
02 
02 
03 
03 03 
04 
04 04 
05 
05 
05 
06 
06 06 
07 
07 07 
TO 


H 
L 
L 
t 
L 
L 
L 
L 
010101 
02 02 
02 
03 
03 03 
04 
04 04 
05 
05 
05 
06 
06 06 
07 
07 07 
A and 
B 


H 
L 
H 
H or L 
X 
010n 
2 
02 
On 
Z 
03 
On 
Z 
04 
On 
Z 
05 
a" 
2 
06 
On 
Z 
07 an 
Z 
08 
a" 
2 
SHIFT 


H 
L 
H 
t 
H 
H 
H 
2 
Q1 Q1 
Z 
02 
02 
2 
03 
03 
2 
Q4 Q4 
Z 
05 
05 
2 
06 
06 
2 
07 
07 
2 
TO 


H 
L 
H 
t 
L 
L 
L 
2 
0101 
Z 
02 02 
2 
03 
03 
2 
04 
04 
2 
05 
AS 
Z 
06 
06 
2 
Q707 
Z 
A 


H 
H 
L 
H or l 
X 
2 
On 01 
2 
On 02 
2 
On 03 
2 
On 04 
2 
a" 
05 
Z 
On 06 
Z 
On 07 
Z 
On 08 
SHIFT 


H 
H 
L 
t 
H 
2 
H 
H 
2 
0101 
2 
02 
02 
2 
0303 
2 
04 04 
2 
05 
05 
2 
06 06 
2 
07 07 
TO 


H 
H 
L 
t 
L 
2 
L 
L 
Z 0101 
2 
02 
02 
2 
03 03 
z 
Q404 
2 
05 
05 
2 
06 06 
Z 
Q7 Q7 
B 


H 
H 
H 
H or l 
X 
2 
an 
2 
2 
an 
2 
2 
an 
2 
Z 
On 
Z 
Z 
On 
Z 
Z 
On 
Z 
Z 
On 
Z 
Z 
On 
Z 
SHIFT 
H 
H 
H 
t 
H 
2 
H 
2 
2 
01 
2 
2 
02 
2 
2 
03 
2 
2 
04 
2 
2 
05 
2 
2 
06 
2 
Z 
07 
Z 


H 
H 
H 
t 
L 
2 
L 
H 
2 
01 
2 
2 
02 
2 
2 
03 
2 
2 
04 
2 
2 
05 
2 
2 
06 
2 
2 
07 
2 


fI 


logic symbol t 


(PORT CONTROLLERI 


DEB 
111 


OEA 
12) 
SRG8 


MOOE 
131 


CLK 
1231 
1-+{C5 


1-0 


SERIN 
1221 
1,50 


(41 
Al 
0,50 


29 


151 
1=0 


A2 
O,sD 


212 


A3 
161 
1191 
B3 


A4 
171 
118) 
B4 


A5 
181 
117) 
B5 


A6 
191 
1161 
B6 


A7 
110! 
115! 
B7 


(ll! 
>1 
1=0 
1141 


A8 
228 
2B 
0,50 
3l>~ 
BB 


~<I4 
229 


29,0 
230 


(13) 
08 


30,1 


TEXAS ~ 
INSTRUMENTS 


SN54AS856, 
SN74AS856 


8-BIT UNIVERSAL TRANSCEIVER 
PORT CONTROLLERS 


Supply voltage. Vee 
. 


Input voltage: 
All inputs 
. 


I/O ports 
. 
Voltage applied to a disabled 3-state output. 
. . . . . 
. 
. 


Operating free-air temperature 
range: 
SN54AS856 
.......•............... 


SN74AS856 
... 


. ... 
7 V 


. .. 
7 V 


. 
5.5 V 


. 
5.5 V 
-55°C 
to 125°C 


. ooe to 70°C 
-65°C 
to 150°C 


SN54AS856 
SN74AS856 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High·level output current 
A1-A8.81-88 
-12 
-15 


08 


mA 
-2 
-2 


IOL 
Low-level 
output current 


A1-A8.81-88 
32 
48 
mA 
08 
20 
20 


fclock 
Clock frequency 
0 
45 
0 
50 
MHz 


Iw 
Duration of clock pulse 
11 
10 
ns 


Setup time before eLK t 
Al-A8. 
81-B8 
SERIN 
5.5 
5.5 


'su 
OEB. OEA. MODE 
5.5 


ns 


5.5 


Hold-time. 
data after eLK t 
A 1-A8. B1-B8 SERIN 
0 
0 


Ih 
OEB. OEA. MODE 
0 
0 


ns 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°c 


TEXAS -Ij} 
INSTRUMENlS 


SN54AS856. 
SN74AS856 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 


SN54ASS56 
SN74ASS56 
PARAMETER 
TEST CONDITIONS 
Typi 
Typi 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II ~ 
-lS 
mA 
-1.2 
-1.2 
V 


Al-A8 
Vee 
~ 4.5 V, 
10H ~ -12 
mA 
2 
3.2 


VOH 
81-BS 
Vee 
~ 4.5 V, 
10H ~ -15 
mA 
2 
3.3 
V 


All outputs 
Vee 
~ 4.5 V 105.5 
V, 
10H - 
-2 
mA 
vCC-2 
VCC- 
2 


Vee 
- 
4.5 V, 
10l = 32 mA 
0.25 
0.5 


VOL 
All outputs except 08 
Vee 
- 
4.5 V, 
10l = 4S mA 
0.35 
0.5 
V 


OS 
Vee 
- 
4.5 V, 
10l - 
20 mA 
0.5 
0.5 


OEB, OEA, MODE 
0.2 
0.2 
Vee ~5.5 V, 
VI ~7V 
II 
elK 
and SERIN 
0.1 
0.1 
mA 


A1-AS, 
B1-BS 
Vee ~5.5 V, 
VI = 5.5 V 
0.2 
0.2 


DEB, OEA, MODE 
40 
40 


IIH 
elK 
and SERIN 
Vee ~5.5 V, 
VI = 2.7 V 
20 
20 
"A 
Al-AS, 
Bl-BS' 
70 
70 


DEB, OEA, MODE 
- 1 
-1 


III 
elK 
and SERIN 
Vee = 5.5 V, 
VI ~ 0.4 V 
-0.5 
-0.5 
mA 


Al-AS, 
Bl-BS' 
-0.5 
-0.5 


10! 
Except 
08 
-30 
- 112 
-30 
-112 
Vee ~5.5 V, 
Vo = 2.25 V 
mA 
OS 
-20 
- 112 
-20 
- 112 


Ice 
Vee ~5.5 V 
11S 
200 
l1S 
200 
mA 


II 
en•.. 
":; 
CJ.. 
C3 
en 
<t 
"Cc: 
CI:l 


'All 
typical values are at VCC '" 5 V. TA 
= 25°C. 
en 


*For 1'0 ports, the parameters IIH and IlL include the output currents IOZH and IOZl. 
respectively. 
••••• 


§The output conditions have been chosen to produce a current that closely approximates one half of the true shoft-circuit output current, 10S' 
c:::e 


Vcc 
- 
4.5 V 10 5.5 V, 


Cl 
-. 
50 pF, 


R1 - 
500O, 


FROM 
TO 
R2 - 
500O, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN 10 MAX 


SN54ASS56 
SN74ASS56 


MIN 
MAX 
MIN 
MAX 


fmax 
45 
50 
MHz 


'plH 
2 
S 
2 
7 
Any B port 
Any 
A port 
2 
10.5 
2 
9.5 
ns 
'PHl 


'plH 
IMODE' 
Any A or B 
2 
S.5 
2 
7.5 
ns 
'pHl 
port 
5 
20 
5 
19 


'PlH 
Any 
A or B 
2 
S.5 
2 
7.5 
IMODE 
ns 
'pHl 
port 
2 
9.5 
2 
S 


IplH 
Any 
A or B 
3 
12 
3 
9 
elK 
ns 
'PHl 
port 
3 
12 
3 
11 


'PlH 
2 
9 
2 
7.5 
elK 
OS 
ns 
'pHl 
2 
10 
2 
9 


'pHZ 
2 
9 
2 
7 


'plZ 
Any A or B 
2 
12 
2 
9.5 
ns 


OEA or DEB 


'PZH 
port 
2 
S 
2 
7 


2 
11 
2 
10 
ns 


'pZl 


~The positive transition of the MODE control will cause low-level data at the A output Bus or stored in 0 to be invalid for 12 ns. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS857. 
SN54AS857, 
SN74ALS857. 
SN74AS857 
HEX 2-rD-' UNIVERSAL 
MULTIPLEXERS 


• 
Selects 
True or Complementary 
Data 


• 
Perlorms AND/NAND 
(masking) of A or B Operand 


• 
Cascadable 
to Expand 
Number 
of Operands 


• 
Detects 
Zeros on A or B Operands 


• 
3-State Outputs Interface Directly with System Bus 


• 
Package Options Include Plastic "Small 
Outline" 


Packages. Both Plastic and Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
QuaHty and Reliability 


description 


The 
'ALS857 
and 
'AS857 
are 
hextuple 
2-line 
to 
1-line 


multiplexers 
with 
three-state 
outputs. 
The devices 
can 
provide 


either 
true 
(COMP 
low) 
or inverted 
(COMP 
high) 
data 
at the 
Y 


outputs. 
In addition, 
the 
'ALS857 
and 
'AS857 
perform 
the 


logical 
AND 
function 
(A·B) 
and 
the 
clear 
function 
as well. 
The 


four 
modes 
of operation 
are: 


Select 
A data 
inputs, 


Select 
B data 
inputs, 


AND 
A inputs 
with 
B inputs, 


Clear 


In either 
of 
the 
first 
two 
modes, 
OPER ~ ° is 
high 
if 
all 
the 


selected 
A or B inputs 
are low. 


The six Y outputs 
and the OPER =° output 
are all three-state 
and 


rated 
a( 
12 mA 
and 
24 
mA 
IOL 
for 
the 
SN54ALS857 
and 


SN74ALS857, 
respectively, 
and at 32 
mA 
and 48 
mA 
IOL for 


the SN54AS857 
and SN74AS857, 
respectively. 
All outputs 
can 


be placed 
into the high-impedance 
state 
by applying 
a high 
level 


to the 
COMP, 
SO, and S1 
inputs 
simultaneously. 
The complete 


function 
table 
is shown 
below. 


The SN54ALS857 
and SN54AS857 
are characterized 
for opera- 


tion 
over 
the 
full 
military 
temperature 
range 
of 
- 55°C 
to 


125°C. 
The SN74ALS857 
and SN74AS857 
are characterized 


for operation 
from a °C to 70°C. 


COMP 
S1 
SO 
Y OUTPUTS 
OPER=ZERO 


L 
L 
L 
A 
H = all A inputs L 


L 
L 
H 
B 
H = all B inputs L 


L 
H 
L 
A·B 
Z 


L 
H 
H 
L 
L 


H 
L 
L 
II 
H = all A inputs L 


H 
L 
H 
B 
H = all B inputs L 


H 
H 
L 
A·B 
Z 


H 
H 
H 
Z 
Z 


SN54ALS857, 
SN54AS857 
... 
JT PACKAGE 
SN74ALS857. 
SN74AS857 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


SO 
2' 
VCC 


lA 
23 
51 
lB 
22 
6A 


lY 
21 
6B 


2A 
20 
6Y 


2B 
'9 
5A 


2Y 
18 
5B 


3A 
17 
5Y 


3B 
I. 
4A 


3Y 
10 ,. 
4B 


OPER=O 
11 ,. 
4Y 
GND 
12 
13 
COMP 


SN54ALS857, 
SN54AS857 
FK PACKAGE 


SN74ALS857, 
SN74AS857 
FN PACKAGE 


For chip carrier Information 
contact factory 


EN' 


ENO 


e> 


4.5'\1 


141 1Y 


131 
18 (5) 
2. 
m 2Y 
28161 


3A 
181 
(l013Y 
:::~~l 
11414Y 
480S1 


SA (19) 
(17) 


58118) 
,y 


6A 
(22) 


(20) 
6Y 


68 
(21' 


>. 
C> 


1 
''V 
11110PERooO 


t This symbol 
is in accordance 
with 
ANSI/IEEE Std 91- 1984 and 
tEe Publication 
617-12. 


Pin numbers 
shown 
are for OW, JT, 
and NT packages. 


PRODUCTION DATA documents 
contain 
information 


current 
as of publication 
date. Products 
conform to 
specifications 
per the terms 
of Texas 
Instruments 


:~~:~:~~i~a{::I~'l~ 
~~::i~~ti:fn ~~o::~:~:l:r~~s 
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SN54ALS857. 
SN74ALS857 
HEX 2-10-1 
UNIVERSAL MULTIPLEXERS 


(23) 
S1 
II 


(13) 
COMP 
(2) 
:x:- 
1A 
r- 
en 
(3) 
I» 
18 
::;,C. 
:x:- 
IS) 
en 
2A 
(6) 
(') 
28 
(8) 
::;' 
3A 
(") 
38 
(9) 
c:: 
;:+ 
4A 
1161 


Ul 
48 
(15) 


SA 119) 


58 
1181 


(22) 
6A 


68 
(211 


DETAILS OF 
FOUR IDENTICAL CHANNELS 
NOT SHOWN 


TEXAS ." 
INSTRUMENlS 


131 
" 4> 


2A 
151 


2B 
161 


3A 181lt> 


3B 
191 


1'61Lt> 


4A 
4B 1151 


SA 1191Lt> 


5B I1BI 
I~ 


6A 
1221"V 


L- 


T 
r~ 


r 
~ 


r 
Y> 


I 
4> 


SN54AS857, 
SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 


DETAilS OF 


FOUR 
IDENTICAL 
CHANNELS 


NOT SHOWN 


TEXAS '1!1 
INSTRUMENlS 


II 


SN54ALS857, 
SN74ALS857 
HEX 2·10·' 
UNIVERSAL MULTIPLEXERS 


Supply 
voltage, 
Vee 
, .. 


Input voltage 
.. 


Voltage 
applied to a disabled 
3-state 
output. 


Operating 
free-air 
temperature 
range: SN54ALS857 


SN74ALS857 


7V 


7V 


5.5 V 


- 55°C 
to 125°C 
a °e to 70°C 


- 65°C 
to 1 50 °e 


SN54ALS857 
SN74ALS857 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-1 
-2.6 
mA 


10L 
Low-level output current 
12 
-24 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°c 


PARAMETER 
SN54AlS857 
SN74AlS857 
TEST CONOITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
-1.5 
-t.5 
V 


Vee 
- 
4.5 Vto 
5.5 V, 
IOH - 
-0.4 
mA 
VCC-2 
vCC -2 


VOH 
Vee 
- 
4.5 V, 
IOH - 
1 mA 
2.4 
3.3 
V 


Vee 
4.5 V, 
IOH - 
2.6 mA 
2.4 
3.2 


Vce 
- 
4.5 V, 
10l 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 
Val 
V 


Vee 
- 
4.5 V, 
10l 
- 
24 mA 
0.35 
0.5 


10ZH 
Vec 
= 5.5 V, 
VO=2.7V 
20 
20 
"A 


10Zl 
VCC - 
5.5 V, 
Va 
- 
0.4 v 
20 
20 
"A 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vce 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


III 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


lot 
VCC = 5.5 V, 
Va 
= 2.25 V 
- 50 
-150 
-50 
-150 
mA 


I Outputs high 
11 
24 
11 
24 


Ice 
Vcc 
= 5.5 V, 
I Outputs low 
16 
33 
16 
33 
mA 
See Note 
1 
I Outputs disabled 
18 
36 
18 
36 


tAil 
typical 
values are at Vcc 
= 
5 V, TA 
= 
250C. 


tThe 
output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one palf 
of the true short-circuit 
output 
current, 
lOS- 


NOTE 1: Ice 
is measured 
with 
all possible 
inputs 
grounded 
while 
achieving 
the stated 
output 
conditions. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS857. 
SN74ALS857 
HEX 2·10·1 UNIVERSAL MULTIPLEXERS 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
R1 = 500 II, 


PARAMETER 
R2 = 500 II, 
UNIT 
IINPUT) 
(OUTPUT) 
TA ~ MIN to MAX 


SN54ALS857 
SN74ALS857 


MIN 
MAX 
MIN 
MAX 


A or 8 
Y 
lpd 
4 
28 
4 
25 
ns 
(COMP high) 
(Inverting) 


A or B 
Y 
lpd 
4 
21 
4 
18 
ns 
(COMP low I 
(Noninverting) 


lpd 
SO or 51 
y 
7 
37 
7 
33 
lpd 
COMP 
Y 
6 
22 
6 
18 


lpd 
A or B 
OPER~O 
5 
45 
37 
ns 


5 


lpd 
SO or 51 
OPER=0 
5 
30 
5 
23 


ten 
SO or 51 
7 
38 
7 
35 
Y 
ns 
tdis 
2 
29 
2 
23 


ten 
8 
27 
8 
24 
COMP 
y 
ns 
tdis 
6 
27 
6 
21 


ten 
6 
24 
6 
20 
SO 
OPER =0 
ns 
tdis 
'1 
34 
11 
27 


ten 
6 
28 
6 
25 
51 
OPER~O 
ns 
tdis 
3 
23 
3 
19 


ten 
COMP 
OPER~O 
9 
30 
g 
25 
ns 
tdis 
6 
24 
6 
20 


tpd 
= tplH 
or lpHl 
ten 
= tpZH or lPZl 


~is 
= tpHZ 
or tpLZ 


NOTE 
1: Load circuit 
and voltage 
waveforms 
are shown 
in Section 
1. 


TEXAS ~ 
INSTRUMENTS 


II 


SN54AS857, 
SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 


Supply voltage, Vcc 
Input voltage .. 
Voltage appliedto a disabled3-state output. 
Operating free-air temperature range: SN54AS857 
SN74AS857 


.......... 
7 V 


7V 
5.5V 
-55°Ct0125°C 
..... 
0°Ct070oC 
- 65°C to 150°C 


SN54AS857 
SN74AS857 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


Y Outputs 
-12 
-15 


10H 
High-level output current 
mA 
OPER = 0 
-2 
-2 


Y Outputs 
32 
48 


10L 
Low-level output current 
mA 
OPER ~ 0 
20 
20 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


SN54AS857 
SN74AS857 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V. 
10H - 
-12 
mA 
2.4 
3.2 


VOH 


Y Outputs 


Vee 
- 
4.5 V. 
10H - 
-15 
mA 
2.4 
3.3 
V 


All Outputs 
Vee 
- 
4.5 V to 5.5 V. 
10H - 
2 mA 
vCC-2 
vCC-2 


Vee 
~ 4.5 V, 
10L ~ 32 mA 
0.35 
0.5 


VOL 


Y Outputs 
Vee 
- 
4.5 V, 
10L - 
48 mA 
0.35 
0.5 
V 


OPER - 
0 
Vee 
- 
4.5 V, 
10L - 
20 mA 
0.25 
0.5 
0.25 
0.5 


10ZH 
Vee 
- 
5.5 V, 
10L - 
2.7 V 
50 
50 
.A 


10ZL 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
50 
50 
.A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
-2 
-2 
mA 


10' 
Vee 
~ 5.5 V. 
Vo 
~ 2.25 V 
-50 
-150 
-50 
-150 
mA 


I Outputs 
high 
97 
140 
97 
140 


Ice 
Vee 
~ 5.5 V. 
I Outputs low 
127 
175 
127 
175 
mA 
See Note 1 
I Outputs disabled 
92 
135 
92 
135 


tAli 
typical 
values 
are at VCC 
= 5 V. TA 
"" 25°C. 


$The output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true short-circuit 
output 
current. 
10S' 


NOTE 1: Ice 
is measured 
with 
all possible 
inputs 
grounded 
while 
achieving 
the stated 
output 
conditions. 


TEXAS "11 
INSTRUMENTS 


SN54AS857. 
SN74AS857 


HEX 2·10·1 
UNIVERSAL MULTIPLEXERS 


Vcc 
~ 4.5 V. to 5.5 V. 


CL = 50 pF. 


FROM 
TO 
R1 ~ 5000. 


PARAMETER 
R2 ~ 5000. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54AS857 
SN74AS857 


MIN 
MAX 
MIN 
MAX 


A or B 
Y 
tpd 
2 
15 
2 
12 
ns 
(COMP high) 
(Inverting) 


A or B 
y 
'pd 
2 
12 
2 
10 
ns 
(COMP low I 
lNoninverting) 


tpd 
SO or SI 
y 
2 
15 
2 
13 


'pd 
COMP 
y 
2 
15 
2 
13 


A or B 
OPER - 
0 
2 
16 
2 
14 


ns 


tpd 


'pd 
SO to S1 
OPER - 
0 
2 
20 
2 
18 


'en 
2 
14 
2 
12 
SO to S1 
y 
ns 


tdis 
2 
13 
2 
II 


ten 
2 
14 
2 
12 
COMP 
y 
ns 


tdis 
2 
10 
2 
g 


ten 
2 
14 
2 
12 
SO 
OPER ~ 0 
ns 


tdis 
2 
10 
2 
g 


ten 
2 
14 
2 
12 
S1 
OPER ~ 0 
ns 


tdis 
2 
10 
2 
9 


ten 
COMP 
2 
15 
2 
13 
OPER ~ 0 
ns 


tdis 
2 
10 
2 
9 


tpd 
'" tPLH 
or tpHL 


ten 
:: tpZH 
or tpAL 


tdis 
:: tPHZ 
or tpLZ 


NOTE 
1 
Load cirCUit and voltage waveforms 
are shown in Section 
1. 


TEXAS -1!1 
INSTRUMENTS 


• 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Input and Output 
latches 
with 
Active-High 
Enables 


• 
Fast Compare to Zero 


• 
Arithmetic 
and logical 
Comparison 


• 
Open-Collector 
P- Q Output 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These Advanced 
Schottky 
devices are capable 


of performing 
high-speed 
arithmetic 
or logical 
comparisons 
on 
two 
8-bit 
binary 
or 
two's 
complement 
words. 
Three 
fully 
decoded 
decisions 
about words 
P and Q are externally 
available at the outputs. 
These devices are fully 
expandable 
to any word 
length by connecting 
the totem pole P> Q and P< Q outputs 
of each 
stage to the P> Q and P< Q inputs of the next 
higher-order 
stage. 
The cascading 
paths 
are 
implemented with only a two-gate-Ievel 
delay to 
reduce overall comparison times for long words. 
The open-collector 
P= Q output 
may be wire- 


ANDed together. 


Both input words P and Q plus all three outputs 
(P> Q, 
P< Q, 
and 
P= QI 
are equipped 
with 
latches to provide the designer with temporary 
data storage for avoiding race conditions. 
The 
enable circuitry 
is implemented 
with 
minimal 
delay times to enhance performance 
when the 
devices are cascaded for longer word lengths. 
Each latch is transparent 
when the appropriate 
latch enable, PlE, QlE, 
or OLE is high. 


The enable inputs PlE and QlE and data inputs 
P and Q utilize p-n-p input transistors 
to reduce 
the 
low-level 
input 
current 
requirement 
to 
typically 
- 0.25 
mA, which 
minimizes 
loading 
effects. 


SN54AS866, 
SN74AS866 
8·BIT MAGNITUDE COMPARATORS 


OLE 
LlA 
P< Qin 


P>Qin 
Q7 
Q6 


Q5 


Q4 
Q3 


Q2 


Qt 


QO 


P=Qout 
GND 


Q7 
5 


Q6 
6 


Q5 
7 


Q4 
8 


Q3 
9 
Q2 
10 


Qt 
11 


SN54AS866 
JD PACKAGE 
SN74AS866 
N PACKAGE 


(TOP VIEW) 


1 U28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
16 


14 
15 


SN54AS866 
... 
FK PACKAGE 
SN74AS866 
.. 
FN PACKAGE 


(TOP VIEWI 


Vcc 
CLRQ 


PLE 


P7 
P6 
P5 


P4 
P3 


P2 
P1 
PO 


P<Qout 


P>Qout 


OLE 


3 
2 
1 282726 
25 
P7 


24 
P6 


23 
P5 
22 
P4 


21 
P3 
20 
P2 
19 
P1 


The Q register may be cleared to zero for a fast comparison 
of the P word to zero. 


The SN54AS866 
is characterized for operation over the full military temperature range of - 55°C to 125°C. 


The SN74AS866 
is characterized 
for operation 
from OOC to 70°C. 


PRODUCTION DATA documents cont.in 
inform'lion 
current II of publiCition 
d.tl. Products 
conform to 
specifiCitions 
per the terms of reu. 
Instruments 
~:~::~~i~'{::1~1~ 
~~:~~;ti:f 
:I~o:'~:~:t:~~ 
not 
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fI 


SN54AS866. 
SN74AS866 
8·BIT MAGNITUDE COMPARATORS 


L/A (2) 


PLE (26) 


PO 1181 
0 
Pl 
(19) 


P2 (20) 


P3 (21) 


P4 (22) 


P5 (23) 


P6 (24) 


:x> 


P7 (25) 


P>O (4) 
> 
r- 
P<O (3) 
< 
C/) 
OLE (15) 
C3 
Q) 
CLR 0 
(27) 
::s 
R 
c. 
OLE 
III 
C2 
:x> 
CO (12) 
20 
1-0 
C/) 
Ill) 
Q 
01 
(10) 
..• 
Q2 
(9) 
(') 
03 
C 
Q4 (8) 
::+ 
as 
(7) 
0 
as 
(6) 
(5) 
07 


P>O 
3D 


P<O 3D 
p..0 
3D 
Q 


(16) P>O 


(17) P<O 
(13) 
P=O 


TEXAS 
~ 
INSTRUMENTS 


SN54AS866. 
SN74AS866 


8-BIT MAGNITUDE COMPARATORS 


P7 (25) 10 
P7 


P7 


P6 (24) 
P6 


Po 


P5 (23) 
P5 


P5 


P4 (22) 
P4 


P4 


P3 (21) 
P3 


P2 (20) 


__ 
(27) 
ClRQ 
R 


OLE 
III 
C1 


07 
151 
10 


06 
161 


05 
(7) 


Os 


Q4 l81 
04 
a. 


03 (9) 
03 


OJ 


Q2 (10) 
02 


52 


(11) 
01 
01 
Qi 


00 (12) 
00 
00 


P>QIN 
(4) 
P<OIN 
_13_1_ 


lIA 
(21 
~~~~~ 


(17) 
P<O 
(16) 
P>O 
1131 pcO 


TEXAS ~ 
INSTRUMENlS 


II 


II 


SN54ASB66, 
SN74ASB66 
B·BIT MAGNITUDE COMPARATORS 


UA 
DATA INPUTS 
INPUTS 
OUTPUTS 
COMPARISON 
PO-P7. 00-07 
p>o 
P< 
0 
p>o 
P< 
0 
p=o 


loaical 
H 
P> 
0 
X 
X 
H 
L 
L 


logical 
H 
P< 
0 
X 
X 
L 
H 
L 


Logical 
H 
p~o 
L 
L 
L 
L 
H 


logical 
H 
p~o 
L 
H 
L 
H 
L 


Logical 
H 
p~o 
H 
L 
H 
L 
L 


Logical 
H 
p=o 
H 
H 
H 
H 
L 


Arithmetic 
L 
PAGO 
X 
X 
H 
L 
L 


Arithmetic 
L 
OAG 
P 
X 
X 
L 
H 
L 


Arithmetic 
L 
P~O 
L 
L 
L 
L 
H 


Arithmetic 
L 
P=O 
L 
H 
L 
H 
L 


Arithmetic 
L 
P=O 
H 
L 
H 
L 
L 


Arithmetic 
L 
P=O 
H 
H 
H 
H 
L 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage, VCC . 
Input voltage 
Off-state 
output voltage, P = Q output 
Operating free-air temperature 
range: 
SN54AS866 
SN74AS866 


7V 
7V 
7V 


-55°C 
to 125°C 
ooC to 70°C 


-65°C 
to 150°C 


PARAMETER 
SN54AS866 
SN74AS866 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
Yoltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level output current, all outputs except P= Q 
-2 
-2 
mA 


VOH 
High-level output 
voltage. 
P - Q output 
5.5 
5.5 
V 


IOL 
low-level output current 
20 
20 
mA 


tsu 
Setup time to PLE. OLE, OLE! 
2 
2 


th 
Hold time after PLE. OLE. OLEI 
4 
4 
ns 


TA 
Operating free-air temperature 
-55 
t25 
0 
70 
°c 


TEXAS -1!1 
INSTRUMENTS 


SN54AS866, 
SN74AS866 
8-BIT MAGNITUDE COMPARATORS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


noted) 


TEST CONDITIONS 
SN54AS866 
SN74AS866 
PARAMETER 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
P > 
Q. P < Q 
VCC = 4.5 v to 5.5 V, 
10H = 
- 2 mA 
VCC 2 
VCC 
2 


10H 
P 
- 
Q only 
VCC = 4.5 V, 
VOH 
= 5.5 V 
0.25 
0.25 
mA 


VOL 
VCC - 
4.5 V, 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


L A, OLE 
40 
40 


IIH 
VCC 
= 5.5 V, 
VI 
= 2.7 V 
.A 
Others 
20 
20 


LA, 
OLE, 


P> 
Oin, 
-4 
-4 


IlL 
P < Oin 
VCC 
= 5.5 V, 
VI 
= 0.4 V 
mA 


CLRQ 
-2 
-2 


P, Q, PLE, QLE 
-0.25 
- 1 
-0.25 
-1 


lOt 
VCC 
= 5.5 V, 
Vo 
= 2.25 V 
- 20 
- 112 
- 20 
-112 
mA 


ICC 
VCC = 
5.5 V, 
See Note 
1 
160 
240 
160 
240 
mA 


CIl•.. 
"3 
().. 
U 


tAli 
typical values are at Vec 
= 
5 V, TA 
= 
25°C. 
(/) 


tThe output conditions 
have been chosen to produce a current that closely approximates 
one-half of the true short-circuit. 
10S' 
c::r: 


NOTE 1: lee is measured with all inputs high except lIA. which is low. 
'"'C 
c: 


switching 
characteristics 
(see 
Note 
2) 
caen 
-J 
c:r: 
vcc 
- 
4.5 V 10 5.5 v, 


CL - 
50 pF, 


FROM 
TO 
RL - 
500 n, 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT! 
TA - 
MIN 10 MAX 


SN54AS866 
SN74AS866 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


tpLH 
LlA 
1 
8.5 
14 
1 
8.5 
13 
ns 


tpHL 
1 
7.5 
14 
1 
7.5 
13 


tpLH 
P < Q 
1 
5 
10 
1 
5 
8 


P > Q 
P < Q 
1 
5.5 
10 
1 
5.5 
8 


ns 
IpHL 


IpLH 
Any P or Q 
P>Q 
1 
13.5 
21 
1 
13.5 
17.5 


1 
10 
17 
1 
10 
15 
ns 
tpHL 
Data 
Input 


tpLH 
CLRQ 


1 
16 
21 
1 
16 
20 
ns 


IPHL 
1 
12 
17 
1 
12 
16 


Vcc 
- 
4.5 V 10 5.5 V, 


CL - 
50 pF, 


FROM 
TO 
TA - 
280n, 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT! 
TA - 
MIN 10 MAX 


SN54AS866 
SN74AS866 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


tpLH 
P < Q 
1 
6.5 
12 
1 
6.5 
11 
P = Q 
ns 
tPHL 
P > Q 
1 
8 
14 
1 
8 
13 


tPLH 
Any P or Q 
1 
10 
15 
1 
10 
14 
P = Q 
ns 
IPHL 
Data 
Input 
1 
9 
14 
1 
9 
13 


tPLH 
CLRQ 
1 
12 
17 
1 
12 
16 
P = Q 
ns 
tPHL 
1 
13 
18 
1 
13 
17 


tAli typical values are at Vec 
= 5 V, TA 
= 25°C. 


NOTE 2: 
Load circuit and voltage waveforms 
are shown in Section 1. 
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SN54ASB66. 
SN74ASB66 
B-BIT MAGNITUDE 
COMPARATORS 


This sequence of comparisons 
illustrates 
how the CLRQ function 
can be used to perform dual comparisons 
of 
the varying 
P terms 
(PO, 
Pl, 
etc.l. 
When CLRQ is high, the P term is compared 
to the Q term. 
When CLRQ 
is taken low, the P term is compared to zero. This or similar sequences can enhance performance 
and reduce 
package count 
to perform 
value range checks. 


P>O 
P<O 


OLE 


CLRO 


OLE 


OLE I~ 
_ 


I 
I 
I 
I 
• 
I 
: PO:QO : 
: Pl :00 
: 
l P2:QO: 


PO:ZERO 
Pl:ZERO 


FIGURE 1. 
MAGNITUDE 
COMPARISONS 
COMBINED 
WITH 
QUICK COMPARISONS 
TO ZERO 


(RANGE VERIFICATIONS) 
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SN54ALS867. SN54AS867. SN54ALS869. SN54AS869 
SN74ALS867. SN74AS867. SN74ALS869. SN74AS869 
SYNCHRONOUS 
8-BITUP/DOWN 
COUNTERS 


02661, 
DECEMBER 
1982 
- 
REVISED 
MAY 
1986 


• 
Fully Programmable 
with 
Synchronous 
Counting 
and Loading 


• 
'867 
Has Asynchronous 
Clear, '869 
Has 
Synchronous 
Clear 


• 
Fully Independent 
Clock Circuit Simplifies 
Use 


• 
Ripple Carry Output 
for n-Bit Cascading 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


SN54' 
... 
JT PACKAGE 
SN74' 
... 
ow OR NT PACKAGE 


(TOP VIEW) 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 
6 
19 


7 
18 


8 
17 


9 
16 
10 
15 


11 
14 


12 
13 


SO 
51 


A 
S 
C 


D 


E 


F 


G 


H 
ENT 
GND 
• 
Dependable Texas Instruments 
Quality and 
Reliability 
SN54' 
... 
FK PACKAGE 


(TOP VIEWI 


~ 
0 u tll~ <l: 
<l:UlUlZ>WO 


4 
3 
2 
1 28 27 26 


S 
5 
25[ Os 
C 
6 
~ 
Oc 


D 
7 
23 
0D 


NC 
8 
22 
NC 


E 
9 
21 
0E 


F 
10 
20 
OF 


G 
11 
19 
0G 
12 13 14 15 1617 
18 


,~~~ 


I 1>- 0 U \0 " 
I 
asaZ~dd 


These synchronous 
presettable 
counters feature an internal carry look-ahead for cascading in high-speed 
counting 
applications. 
Synchronous 
operation 
is provided by having all flip-flops 
clocked simultaneously 
so that the outputs change coincident 
with each other when so instructed 
by the count-enable 
inputs and 
internal 
gating. 
This mode of operation 
helps eliminate 
the output 
counting 
spikes that 
are normally 
associated with asynchronous 
(ripple-clock) 
counters. 
A buffered 
clock input triggers the eight flip-flops 
on the rising (positive-going I edge of the clock waveform. 


These counters are fully programmable; 
that is, the outputs 
may each be preset to either level. The load 
mode circuitry 
allows parallel loading of the cascaded counters. As loading is synchronous, 
selecting the 
load mode disables the counter and causes the outputs to agree with the data inputs after the next clock 
pulse. 


The carry look-ahead circuitry 
provides for cascading counters for n-bit synchronous 
applications 
without 
additional gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. 
Both count enable inputs (ENP and ENTI must be low to count. The direction 
of the count is determined 
by the levels of the select inputs (see Function Table). Input ENT is fed forward to enable the carry output. 
The ripple carry output 
thus enabled will produce a low-level 
pulse while the count 
is zero (all outputs 
low) counting down or 255 counting up lall outputs highl. This low-level overflow 
carry pulse can be used 
to enable successive cascaded stages. Transitions at the enable ENP and ENT inputs are allowed regardless 
of the level of the clock input. All inputs are diode-clamped 
to minimize transmission-line 
effects, 
thereby 
simplifying 
system 
design . 


.This document contlins 
inform.lion 
on products in 


more then one phIS' 
of development. 
Th. stltus of 


IIch device is indicated on the page(sJ specifying its 
electric.1 ch.racteristics. 
TEXAS 
.• 
INSTRUMENTS 


SN54ALS867. SN54AS867. SN54ALS869. SN54AS869 
SN74ALS867. SN74AS867. SN74ALS869. SN74AS869 
SYNCHRONOUS 
8·BITUP/DOWN 
COUNTERS 


These counters feature a fully independent 
clock circuit. 
With the exception 
of the asynchronous 
clear 
on the' 
867, changes at control inputs (SO, S1) that will modify the operating mode have no effect 
on 


the Q outputs until clocking occurs. Anytime the ENPand/or ENT is taken high, ReO will either go or remain 
high. The function 
of the counter (whether enabled, disabled, loading, or counting) will be dictated solely 


by the conditions 
meeting the stable setup and hold times. 


The SN54ALS' 
and SN54AS' 
families are characterized 
for operation over the full military 
temperature 
range of -55°C 
to 125°C. 
The SN74ALS' 
and SN74AS' 
families are characterized 
for operation 
from 


ooe to 70°C. 
logic symbolst 
B 


•ALS •. Asa67 
.ALS •• Asa69 


CTROIV 2S6 
CTROIV 2S6 


O}MJ1.. 
O}M..Q. 


» 


1 
3 
1 
3 


roo 
G4 
G4 
(J) 
GS 
GS 


l» 
C6/1.4.S-/3,4.S+ 
C6/1.4,S-/3.4.S+ 


::2 
OR 
0.6R 
c.. 


(3) 
(31 
» 
A 
(22) 0A 
A 
12210A 


(J) 
a 
(4) 
(21) Oa 
a 
(4) 
(21) Oa 


C 
(SI 
(2010c 
C 
(S) 
(2010c 
n 
:;" 
0 
(6) 
(19) 00 
0 
(6) 
(19) 00 


(') 
E 
(7) 
(18) 0E 
E 
(7) 
(18) 0E 
r:: 
F 
(8) 
17) OF 
F 
(8) 
(17) OF 


;;'" 
G 
(91 
(1610G 
191 
11610G 
UI 
G 


H 
(10) 
(IS) 0H 
H 
(101 
(lSIOH 


Sl 
SO 
FUNCTION 


L 
L 
Clear 


L 
H 
Count down 


H 
L 
Load 


H 
H 
Count up 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, 
Vee. 
Input voltage .. 
Operating free-air temperature 
range: SN54ALS', 
SN54AS' 
. 


SN74ALS', 
SN74AS' 
.. 


Storage temperature 
range 
. 


7V 
7V 
-55°C 
to 125°C 
. . ooe 
to 70°C 
-65°C 
to 150°C 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS867. 
SN54AS867. 
SN54ALS869, 
SN54AS869 
SN74ALS867. 
SN74AS867. 
SN74ALS869, 
SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 


•..v 
I •..• 
I"V 
(2) •••• 


51 
V 
r---~ 
'- 
I 
'-----ff 
".67 ONLY I 
ENT (11) 
~ 
a:---LASYNC 
CLE~R.lJ 
l~ 
ENP 1231 
~ 
} 


.~~ 
ClK 
V 
~ 


1- 
RCO 
II 
•••• (22) 
CA 
V 
II) 
.'t::: 
j 
(J.. 


~I 
CB 
U 
CJ)« 
"Cc: 


~ 
lac 
ca 
CJ)...•« 


~ 
Co 


"- 
,.-., 
•••• (171 
V 
~- [ 


~ 


V 
CF 
>-;:}"». 
10 


~- 
Cl 
-.....J 
• 
U..... 
=D 
,.-.,,, 
••• 
1161 
CG 


8"»'~ 
n, 
V 
y- 
.e'l D~ 


~ 
"-"n 
f}, 


~ >~ 
::::~>- 
r....... 
CEh-tLY 


Pin numbers shown are for OW, JT, and NT packages. 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS867. 
SN74ALS867 
SYNCHRONOUS 
8-BIT UP/DOWN COUNTERS WITH ASYNCHRONOUS 
CLEAR 


PRODUCT 
PREVIEW 


:t>r- 
C/) 


Ql:J 
Q. 


:t> 
C/) 
(') 
:;'g 
tThis setup time is required to ensure stable data. 


;::+" 
tII 
electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS867 
SN74ALS867 
UNIT 


r 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-0.4 
-0.4 
mA 


10L 
Low-level output current 
8.0 
8.0 
mA 


fclock 
Clock frequency 
0 
45 
0 
45 
MHz 


twlclockl 
Duration 
ns 


lw(clear) 
Duration of clear pulse (SO and S1 low) 
ns 


Data inputs A-H 
ns 


Enable P IENPI or 


Enable T lENT! 
ns 


tsu 
Setup 
time t 
50 or 51 Iloadl 
ns 


SO or S 1 (clear) 
ns 


SO or S 1 (count down) 
ns 


SO or S 1 (count 
up) 
, 
ns 


th 
Hold time at any input with respect to clock t 
ns 


Skew time between SO and S1 (maximum to 
tskew 
avoid inadvertent 
clear) 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·e 


SN54ALS867 
5N74ALS867 
PARAMETER 
TEST CONDITIONS 
TYP' 
TYP' 


UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
I( - 
-18 mA 
- 1.5 
- 1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 10H - 
0.4 mA 
VCC 
2 
VCC 
2 
V 


Vee 
- 
4.5 V, 
10L ~ 4 mA 
0,25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V, 
10L - 
8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


ENT 
40 
40 


IIH 
Vee ~5.5 V, 
VI ~ 2.7 V 
,.A 


Other Inputs 
20 
20 


ENT 
-0.4 
-0.4 


IlL 
Vee 
= 5.5 V, 
VI ~ 0.4 V 
mA 
Other inputs 
-0.2 
-0.2 


10! 
Vee ~5.5 V, 
Va 
~ 2.25 V 
-30 
- 112 
-30 
- 112 
mA 


Ice 
Vee 
- 
5.5 V, 
28.5 
28.5 
mA 


iAII typical values are at VCC 
::; 5 V. TA 
= 
25°C. 


§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


PRODUCT PREVIEWdocuments conUlin information 
on products 
in the formative 
or design 
phase 
of 


development. 
Chlractlristic 
data 
and 
other 
2 -7 2 0 =~::~~:sr~r:t 
c:s~\na~::I:r 
Td~:::~ti~~~~::;: 
products 
without 
notice. 


TEXAS -1!1 
INSTRUMENTS 


PRODUCT 
PREVIEW 


SN54ALS869. 
SN74ALS869 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS WITH SYNCHRONOUS CLEAR 


SN54AlS869 
SN74AlS869 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level 
output 
current 
-2 
-2 
mA 


IOl 
Low-level 
output 
current 
20 
20 
mA 


fclock 
Clock frequency 
40 
45 
MHz 


tw(clock) 
Duration 
ns 


Data inputs A·H 
ns 


Enable P IENP) or 


Enable T lENT) 
ns 


tsu 
Setup timet 
SO or 51 1I0ad) 
ns 


SO or 51 Iclear) 
ns 


SO or 51 (count down) 
ns 


SO or 51 (count 
up) 
ns 


th 
Hold time at any input with respect to clock I 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°c 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AlS869 
SN74AlS869 
PARAMETER 
TEST CONDITIONS 
Typl 
UNIT 
MIN 
MAX 
MIN 
TYp· 
MAX 


VIK 
VCC ~ 4.5 V, 
II = 
-18 
mA 
- 1.5 
-1.5 
V 


VOH 
VCC - 
4.5 V to 5.5 V, IOH - 
-0.4 
mA 
VCC -2 
VCC - 2 
V 


VCC - 
4.5 V, 
10l 
- 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC = 4.5 V, 
10l 
= 8 mA 
0.35 
0.5 


II 
VCC = 
5.5 V, 
VI = 
7 V 
0.1 
0.1 
mA 


ENT 
40 
40 
IIH 
VCC = 
5.5 V, 
VI = 
2.7 V 
.A 
Other Inputs 
20 
20 


ENT 
-0.4 
-0.4 


III 
VCC = 
5.5 V, 
VI = 0.4 V 
mA 
Other inputs 
-0.2 
-0.2 


101 
VCC = 
5.5 V, 
Vo 
= 
2.25 V 
-30 
- 112 
-30 
- 112 
mA 


Ice 
Vcc 
= 
5.5 V, 
28.5 
28.5 
mA 


tAli typical values are at Vec 
= 
5 V. TA = 25°C. 


§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


PRODUCT PREVIEW documents 
contain 
informltion 
on products in the formltive 
or design phase of 
development. 
Chlrlcteristic 
dltl 
Ind 
other 


~:::;~i::~~~Srr~~t ~~s~\ne~::I:'r ~~:~:~~~~:~~::: 
products without notice. 


TEXAS -1!1 


INSTRUMENTS 


II 


SN54ALS867, SN74ALS867, SN54ALS869, SN74ALS869 
SYNCHRONOUS 
8-BITUP/DOWN 
COUNTERS 
PRODUCT 
PREVIEW 


Vcc 
~ 4.5 
V 10 5.5 
V. 


Cl 
~ 
500 
pF. 


FROM 
TO 
Rl 
~ 
500 n. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUT) 
TA 
~ 
MIN 10 MAX 


SN54AlS867 
SN74AlS867 


MIN 
Typl 
MAX 
MIN 
TYP 
MAX 


fmax 
45 
45 
MHz 


'plH 
RCO 
14 
14 
ClK 
ns 


'pHl 
13 
13 


'plH 
ClK 
10 
10 
Any 
Q 
ns 


'pHl 
12 
12 


'PlH 
ENT 
RCO 
7.5 
7.5 
ns 


'pHl 
8.5 
8.5 


IplH 
ENP 
RCO 
11.5 
11.5 
ns 


'pHl 
8.5 
8.5 


Clear 
'pHl 
Any 
Q 
17 
17 
ns 


(SO, S1 
low I 


'PlH 
SO. S1 
RCO 
12 
12 
ns 


'pHl 
lcount up/down) 
13 
13 


Clear 
RCO 
'PHl 
(SO. S1 
lowl 
22 
22 
ns 


~r- 
(J) 
III~ 
Q. 
~ 
(J)n 
::;;"oc: 
.ALS869 switching characteristics (see Note 1) 
::+ 
en 
VCC 
= 4.5 
V to 
5.5 
V. 


Cl 
= 500 
pF. 


FROM 
TO 
Rl 
~ 
500 n. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUT) 
TA 
~ 
MIN 10 MAX 


SN54AlS869 
SN74AlS869 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


fmax 
45 
45 
MHz 


'plH 
ClK 
RCO 
14 
14 
ns 
'pHl 
13 
13 


'plH 
ClK 
Any 
Q 
10 
10 


'pHl 
12 
12 
ns 


'plH 
ENT 
RCO 
7.5 
7.5 


'pHl 
8.5 
8.5 
ns 


'plH 
ENP 
RCO 
11.5 
11.5 


'pHl 
8.5 
8.5 
ns 


'plH 
SO. S1 
RCO 
12 
12 


tpHl 
(count up/down) 
13 
13 


ns 


Clear 
RCO 
tpHl 
ISO. S1 
lowl 
22 
22 
ns 


Clear 
tpHl 
ISO. S1 
lowl 
Any 
Q 
17 
17 
ns 


t All typical values are at Vec 
= 5 V, TA = 25°C. 
NOTE1: 
load circuit and voltage waveforms are shown in Section 1. 


PRODUCT PREVIEW docum.nts 
cont.in 
inform.tion 
on products in the form.tive 
or design phIS' 
of 
2-722 ::::iW:::i~~~ 
.~h:~~t~r~:~il~. 
~:::II~::ru:~~: 
rnerves 
the right to chUIli or discontinue 
these 
produeu 
without notic•. 


TEXAS • 
INSTRUMENlS 


SN54AS867, 
SN74AS867 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS WITH ASYNCHRONOUS 
CLEAR 


SN54AS867 
SN74AS867 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.8 
0.8 
V 


10H 
High-level 
output 
current 
-2 
-2 
mA 


10L 
low-level 
output current 
20 
20 
mA 


fclock 
Clock frequency 
0 
40 
0 
50 
MHz 


tw(clockl 
Duration 
12.5 
10 
ns 


tw(c1ear) 
Duration of clear pulse (SO and 51 low) 
12.5 
10 
ns 


Data inputs A-H 
5 
4 
ns 


Enable P CENP)0' 
9 


Enable T CENTI 
8 
ns 


tsu 
Setup time t 
50 or 51 (load) 
11 
10 
ns 


SO or 51 (clear) 
11 
10 
ns 


SO 
or 
S 1 (count 
down) 
42 
40 
ns 


SO 
or S 1 
(count 
up) 
42 
40 
ns 


th 
Hold time at any input with respect to clockT 
0 
0 
ns 


tskew 
Skew 
time between 
SO and S 1 (maximum 
to 


8 
7 
ns 
avoid inadvertent 
clear) 


TA 
Operating 
free-air temperature 
55 
125 
0 
70 
DC 


fI 


II) 
-tJ 
'3 
(,).. 
C3 
en 
<t: 
"Cc: 
IV 


tThis 
setup time is required to ensure stable data. 
C/)...• 
electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
<t: 
noted) 


5N54A5867 
SN74AS867 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
- 18 mA 
- 1.2 
- 1.2 
V 


VOH 
Vce 
- 
4.5 V to 5.5 V. 
tOH - 
-2 
mA 
vCC - 2 
VCC-2 
V 


VOL 
Vce 
~ 4.5 V. 
tOL - 
20 mA 
0.34 
0.5 
0.34 
0.5 
V 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


ENT 
40 
40 
IIH 
VCC ~5.5 V. 
VI ~2.7 V 
,A 
Other inputs 
20 
20 


ENT 
-4 
-4 
IlL 
VCC ~5.5 V. 
VI ~ 0.4 V 
mA 
Other inputs 
-2 
-2 


10! 
Vee 
= 5.5 V. 
Va 
= 2.25 V 
-30 
- 112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V 
134 
195 
134 
195 
mA 


t All typical values are at VCC 
= 
5 V. TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 


TEXAS ~ 
INSTRUMENTS 


• 


SN54AS869. 
SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS WITH SYNCHRONOUS CLEAR 


SN54AS869 
SN74AS869 


UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
Input 
voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-2 
2 
mA 


10L 
Low-level output current 
20 
20 
mA 


fclock 
Clock frequency 
0 
40 
0 
45 
MHz 


twtclock) 
Duration 
12.5 
11 
ns 


Data 
Inputs 
A-H 
6 
5 
ns 


Enable P fENP) or 
10 
9 
Enable T lENT) 
ns 


tsu 
Setup 
time t 
SO or 51 (load) 
13 
II 
ns 


SO or S1 (clear) 
13 
11 
ns 


SO or S1 (count 
down) 
52 
50 
ns 


SO or S 1 (count 
up) 
52 
50 
ns 


th 
Hold time at any input with respect to clock t 
0 
0 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


TEST CONDITIONS 
SN54AS869 
SN74AS869 
PARAMETER 
Typf 
Typf 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
Vee 
= 4.5 V. 
II = 
-18 
mA 
- 1.2 
-1.2 
V 


VOH 
Vee 
= 4.5 V to 5.5 V. 
10H = 
-2 
mA 
VCC 
2 
VCC 
2 
V 


VOL 
Vee 
- 
4.5 V. 
10L - 
20 mA 
0.34 
0.5 
0.34 
0.5 
V 


II 
Vee - 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


ENT 
40 
40 
IIH 
Vee 
= 5.5 V. 
VI 
= 2.7 V 
"A 
Other 
inputs 
20 
20 


ENT 
4 
4 
IlL 
Vee 
5.5 V. 
VI = 0.4 V 
mA 
Other 
inputs 
2 
2 


10! 
Vee 
- 
5.5 v. 
Vo 
- 
2.25 V 
30 
112 
30 
112 
mA 


Ice 
Vee 
- 
5.5 V 
125 
180 
125 
180 
mA 


~AII typical values are at VCC = 5 V, TA = 25°(. 
§The output 
conditions 
have been chosen to produce 
a current 
that closely approximates 
one half of the true short-cirCUit 
output 
current. 
10S. 


PRODUCTION DATAdocuments 
contain information 


current., 
of publication 
date. 
Products 
conform 


to specifications 
per the terms of TexIS Instruments 
2-724 
standard 
warranty. 
Production 
processing 
does not 
necessarily 
include 
testing 
of aU parameters. 
TEXAS ~ 
INSTRUMENTS 


SN54AS867, SN74AS867, SN54AS869, SN74AS869 
SYNCHRONOUS 
8·BITUP/DOWN 
COUNTERS 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rl 
- 
500 n. 
PARAMETER 
UNIT 
(INPUT 
OUTPUT 
TA - 
MIN to MAX 


SN54AS867 
SN74AS867 


MIN 
MAX 
MIN 
MAX 


fmax 
40 
50 
MHz 


tplH 
RCO 
5 
31 
5 
22 
ClK 
ns 


tpHl 
6 
19 
6 
16 


tpLH 
3 
12 
3 
11 
ClK 
Any 
Q 
ns 


tPHl 
4 
16 
4 
15 


tplH 
ENT 
RCO 
3 
19 
3 
10 
ns 


tpHL 
5 
21 
5 
17 


tPlH 
ENP 
RCO 
5 
14 
5 
14 


ns 


tPHl 
5 
21 
5 
17 


Clear 
tpHl 
Any 
Q 
7 
23 
7 
21 
ns 
150.51 
low I 


VCC - 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rl 
- 
500 n 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS869 
SN74AS869 


MIN 
MAX 
MIN 
MAX 


fmax 
40 
45 
MHz 


tpLH 
ClK 
RCO 
6 
35 
6 
35 
ns 


tPHl 
6 
20 
6 
18 


tPLH 
3 
12 
3 
11 
ClK 
Any 
Q 
ns 


tpHL 
4 
16 
4 
15 


tplH 
3 
25 
3 
15 
ENT 
RCO 
ns 


tpHl 
6 
21 
6 
17 


tPlH 
ENP 
RCO 
5 
27 
5 
19 
ns 


tPHl 
6 
21 
6 
18 


PRODUCTION 
DATA documents contain information 
current 
as of publication 
date. Products 
conform 


to specifications per the terms of Tellas Instruments 
standard 
wlrr.nty. 
Production 
processing 
does 
not 


necessarily include testing of ,II plrameters. 


TEXAS -1!1 
INSTRUMENTS 


fI 


II 


SN54ALS870. 
SN54AS870. 
SN54ALS871. 
SN54AS871 
SN74ALS870. 
SN74AS870. 
SN74ALS871. 
SN74AS871 
DUAL 
16·BY·4 REGISTER 
FILES 


02661. 
DECEMBER 
1982 
- 
REVISED MAY 
1986 


• 
'ALS870 
and' AS870 
in 24-Pin Small 
Outline, 
300-mil 
DIP and 80th Plastic and 
Ceramic 28-Pin Chip Carriers 


• 
'ALS871 
and 'AS871 
in 28-Pin GOO-mil DIP 
and Both Plastic and Ceramic Chip Carriers 


• 
3-State 
Buffe~-Type Outputs 
Drive Bus Lines 
Directly 


• 
Typical 
Access Time: 
'ALS is 1G ns 
'AS is 11 ns 


• 
Each Register File Has Individual 
Write 
Enable Controls 
and Address 
Lines 


• 
Designed Specifically 
for Multibus 
Architecture 
and Overlapping 
File Operations 


• 
Prioritized 
B Input Port Prevents Write 
Conflicts 
During Dual Input Mode 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These devices 
feature 
two 
16-word 
by 4-bit 
register 
files. 
Each register 
file has individual 
write-enable 
controls 
and address 
lines. 
The 


'AS870 
has 
two 
4-bit 
data 
I/O 
ports 
IDOA1-DOA4 
and DOB1-DOB4). 
The 'AS871 
has one 4-bit data I/O port (DOB 1-DOB4) with 
the other data port having individual data inputs 
IDA 1-DA4) and data outputs 
(OA 1-0A41. 
The 
data I/O ports can output 
to Bus A and Bus B, 


receive input from Bus A and Bus B, receive input 
from Bus A and output 
to Bus B, or output 
to 
Bus A and receive input from Bus B. To prevent 
writing 
conflicts 
in the dual-input 
mode, the B 
input port takes priority. Two select lines, SOand 
S1, control 
which 
port 
has access to which 


register. S2 determines whether the A ports are 
in the input or the output 
modes and S3 does 
likewise 
for 
the 
B ports. 
The 
address 
lines 
11AO-1A3 
or 
2AO-2A3) 
are decoded 
by 
an 
internal 1-of-16 decoder to select which register 
word is to be accessed. All outputs 
are 3-state 
buffer-type outputs designed specifically to drive 
bus lines directly. 


The 
SN54ALS' 
and 
SN54AS' 
family 
is 
characterized 
for operation over the full military 
temperature 
range of 
- 55 DC to 
125 DC. The 
SN74ALS' 
and SN74AS' 
family is characterized 
for operation 
from ODC to 70DC. 


SN54ALS870, 
SN54AS870 
... 
JT PACKAGE 
SN74ALS870, 
SN74AS870 
... 
OW OR NT PACKAGE 


ITOPVIEW) 
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15 
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11 
Doa2 
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12 
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DOBl 


SN54ALS871, 
SN54AS871 
JO PACKAGE 
SN74ALS871, 
SN74AS871 
N PACKAGE 


(TOP VIEWI 


DA' 
DA' 
5D 
lAD 
lAl 
lA' 
lA3 
lW 
8 
S, 
QAl 


QA2 
11 


QA3 
12 


QA4 
13 
GND 
14 


28 
vcc 


27 
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26 
OA3 


25 
51 


24 
2A3 


23 
lAl 


22 
lAl 


21 
lAO 


20 
iw 


19 
S3 
18 
0084 


17 
DOB3 
16 
DOB2 


15 
DOBl 


This document contains inform.tion on products in 
more thin one phIS' of development. The status of 
each device is indicated 
on the pagets) specifying 
its 


electrical characteristics. 


SN54ALS870, 
SN54AS870 
... 
FK PACKAGE 
SN74ALS870, 
SN74AS870. 
. FN PACKAGE 


(TOP VIEWI 
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18 


SN54AlS871, 
SN54AS871 
FK PACKAGE 
SN74ALS871. 
SN74AS871 
FN PACKAGE 


(TOP VIEW) 


lA. 
lA' 
lA3 
lW 
8 
5' 
9 
QAl 
10 


QA2 
" 


4 
J 
2 
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25 
24 
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22 
21,. 
'. 
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18 


M~O"'NM'" 
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NC-No 
internal connection 


TEXAS -I.!} 
INSTRUMENTS 


• 


• 


SN54ALS870. 
SN54AS870. 
SN54ALS871. 
SN54AS871 


SN74ALS870. 
SN74AS870. 
SN74ALS871. 
SN74AS871 


DUAL 
16-BY-4 REGISTER FILES 


lAO 
121 


lAl1J1 


1A2 
(4) 


1A315) 
2AO (19) 


2A1 
(20) 


2A2 (21' 


2A3 (22) 


SO 
111 


51 
(23) 


52 
(7) 


00A2 
(91 


D0A3 
(lO) 


DCA4 
e111 


J 
1Afs 
J 


2A'!!',. 
J 


CO/Gl0 


Ct/G11 


C2lAinl 
EN12 (Aoutl 


C3 [BinI 


EN13 
(Soud 


,AO (4) 
lAl 
(5) 


1A2 
(6) 


1A3171 


2AO 
(21) 


2A1 
(22) 


2A2 
(23) 


2A3 (24) 


SO (31 


S1 
1251 


52 191 


113) 
OOBt 
RAM 
16 X 1 
Z7 


MUX 
[REG 
11 
MUX 


6 
'A.tt.211/~)4D 
13C>V 


7 
1A,1.3.40 
'A 
Z8 
8,10 
8 
TI 
8.10 
RAM 
16X 
1 


9,10 
[REG 21 
• 
11 
9,10 
2A,O,2l1!J15D 


2A,1,3,50 
ZA 
z. 


(14) 
0082 
DA2 '" 
(tS) 
OOB3 
DA2 
(111 


116J 
OOB4 
DAJ 
(26) 


DAJ 
(12) 


DA' 
{27} 


DA. 
1131 


tThese symbols are in accordance with ANSlJlEEE Std 91-1984 
and lEe Publication 617-12. 


Pin numbers shown are for OW, JT. and NT packages. 


TEXAS ~ 


INSTRUMENTS 


SN54ALS870. 
SN54AS870, 
SN54ALS871. 
SN54AS871 
SN74ALS870, 
SN74AS870, 
SN74ALS871, 
SN74AS871 


DUAL 
16·BY·4 REGISTER 
FILES 


DA' 
I'AS8711 
I 
I 
I 
I 


DOA' 
-.... 


('AS8701 
I 
I 
I 


FILE SELECT 
INPUT/OUTPUT 


SO 
S1 
FILE SEL 
S2 
S3 
I/O SEL 


L 
L 
1R TO A. 1R TO B 


H 
L 
2R TO A. 1R TO B 
L 
L 
A OUT. BOUT 
L 
H 
1R TO A. 2R TO B 


H 
H 
2R TO A. 2R TO B 


L 
L 
A TO 1R. 1R TO B 


H 
L 
A TO 2R. 1R TO B 
H 
L 
A IN. BOUT 
L 
H 
A TO 1R. 2R TO B 


H 
H 
A TO 2R. 2R TO B 


L 
L 
1R TO A. B TO 1R 


H 
L 
2R TO A. B TO 1R 
L 
H 
A OUT. B IN 
L 
H 
1R TO A. B TO 2R 


H 
H 
2R TO A. B TO 2R 


L 
L 
B TO lR 


H 
L 
A TO 2R. B TO 1R 
H 
H 
AIN. 
BIN 
L 
H 
A TO 1R. B TO 2R 


H 
H 
B TO 2R 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


SN54ALS870, SN74ALS870. SN54ALS871, SN74ALS871 
DUAL 16·BY·4 REGISTER FILES 


PRODUCT 
PREVIEW 


Supply voltage, Vee. 
Input voltage: All inputs. 


I/O ports. 
. . 
. 
. 
Voltage applied to a disabled 3·state output. 
. 
. 


Operating free-air temperature 
range: SN54ALS870, 
SN54ALS871 
. 


SN74ALS870, 
SN74ALS871 
. 


7 V 
7 V 


5.5 
V 
5.5 
V 
- 55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54AlS870 
SN74AlS870 


SN54AlS871 
SN74AlS871 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


IOL 
Low-level 
output current 
12 
24 
mA 


Iw 
Duration of write pulse 
10 
10 
ns 


Address before write I 
2 
2 


'su 
Setup times 
Data before write' 
4 
4 
ns 


Select before write I 
3.5 
3.5 


Address after write I 
0 
0 


Ih 
Hold times 
Data after write I 
0 
0 
ns 


Select after write I 
0 
0 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·C 


PAODUCT PREVIEW documents contain information 
on products 
in the formative 
or design 
phIS' 
of 
development. 
Charlet.ristic 
dati 
Ind 
other 
2 -7 30 ~=~:~=~sr;:t 
dt~~\n.:::I:~ 
~-:::~ti~:~~::: 
products without 
notice. 


TEXAS ~ 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54ALS870. SN74ALS870. SN54ALS871. SN74ALS871 
DUAL 16·BY·4 REGISTER FILES 


•ALS870 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54ALS870 
SN74ALS870 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V. 10H - 
-0.4 
mA 
Vcc -2 
VCC 2 


VOH 
Vee 
- 
4.5 V. 
10H - 
1 mA 
2.4 
3.2 
V 


Vee 
= 4.5 V. 
IOH = 
-2.6 
mA 
2.4 
3.2 


Vee 
= 4.5 V. 
10L = 12 mA 
0.25 
0.5 


VOL 
V 


Vee 
= 4.5 V. 
10L = 24 mA 
0.35 
0.5 


Control inputs 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
II 
mA 
DOA and DOB porlS 
Vee 
- 
5.5 V. 
VI - 
5.5 V 
0.2 
0.2 


1W and 2W 
20 
20 


IIH 
Other control inputs 
Vee 
= 
5.5 V. 
VI = 2.7 V 
40 
40 
~A 


DQA and DOB ports t 
50 
50 


Control inputs 
-0.2 
-0.2 


IlL 
Vee 
= 5.5 V. 
VI = 0.4 V 
mA 


OQA and OOB ports t 
-0.2 
-0.2 


10! 
Vee 
= 5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 v 
70.5 
70.5 
mA 


en~':;u.. 
C3 
(J)« 


"'0 


•ALS871 electrical characteristics over recommended operating free-air temperature range (unless 
C 
otherwise noted) 
CU 
(J) 
....I« 


SN54ALS871 
SN74ALS871 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TYP 
MAX 
MIN 
TYP 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
- 1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V. IOH - 
-0.4 
mA 
VCC-2 
VCC 
2 


VOH 
Vee 
- 
4.5 V. 
10H - 
-1 mA 
2.4 
3.2 
V 


Vee 
= 4.5 V. 
10H = 
-2.6 
mA 
2.4 
3.2 


Vee 
= 4.5 V. 
10L = 12 mA 
0.25 
0.5 


VOL 
V 


Vee 
- 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 


10ZH 
QA outputs 
Vee 
- 
5.5 V. 
Vo 
- 
2.7V 
20 
20 
~A 


10ZL 
QA outputs 
Vee 
- 
5.5 V. 
Vo 
- 
0.4 V 
-20 
-20 
~A 


Control and DA inputs 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
II 
mA 
aOB 
POfts 
Vee 
= 5.5 V. 
VI = 5.5 V 
0.2 
0.2 


lW. 
2W. and OA inputs 
20 
20 


IIH 
Other control inputs 
Vee 
= 5.5 v. 
VI = 2.7 V 
40 
40 
~A 


DaB ports* 
50 
50 


Control and DA inputs 
-0.2 
-0.2 
IlL 
Vee 
= 
5.5 V. 
VI = 0.4 V 
mA 
DaB ports; 
-0.2 
-0.2 


10! 
Vee 
= 5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


Ice 
Vee 
- 
5.5 V 
70.5 
70.5 
mA 


t All typical values are at VCC 
= 5 V, TA = 25°C. 


tFor 
110 ports. the parameters IIH and IlL include the off-state 
output current. 
§The output conditions 
have been chosen to produce a current that closely approximates 
one-half of the true short-circuit 
current, 10S' 


PRODUCTPREVIEWdocuments contlin infonnltion 
on products in the form.tive 
or design phlSe of 
development. 
Ch.r.cteristic 
d.t. 
.nd 
other 


~::~::t;::srr::t 
t'~\n.~::I:~ 
~~:::~~~~:~::: 


products without notice. 


TEXAS -1!1 
INSTRUMENTS 


II 


II 


SN54ALS870, 
SN74ALS870. 
SN54ALS871, 
SN74ALS871 


DUAL 16-BY-4 REGISTER FILES 


PRODUCT 
PREVIEW 


Vcc 
= 4.5 V 10 5.5 V. 


CL ~ 500 
pF. 


FROM 
TO 
R1 = 500 n. 
UNIT 
PARAMETER 
IINPUTI 
(OUTPUT) 
R2 ~ 500 n. 


TA = MIN 10 MAX 


SN54ALS870 
SN74ALS870 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


lalAI 
Any A 
Any DO 
11.5 
11.5 
ns 


SO 
Any DOA 
16 
'6 
lalSI 
16 
ns 


S1 
Any DOB 
16 


S2 
Any DOA 
9.5 
9.5 
tdis 
9.5 
9.5 
ns 


S3 
Any DOB 


S2 
Any DOA 
7.5 
7.5 
len 
Any DOB 
7.5 
7.5 


ns 


S3 


W 
Any DO 
12.5 
12.5 


Ipd 
DOA 
DOB 
16.5 
16.5 
ns 


DOB 
DOA 
16.5 
16.5 


Vcc 
= 4.5 V 10 5.5 V. 


CL ~ 500 pF. 


FROM 
TO 
R1 = 500 n. 
PARAMETER 
UNIT 


IINPUT) 
IOUTPUTI 
R2 ~ 500 n. 


TA = MIN 10 MAX 


SN54ALSB71 
SN74ALS871 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


la(AI 
Any A 
Any OA 0' DOB 
11.5 
11.5 
ns 


SO 
Any OA 
16 
16 
la(S) 
51 
Any DOB 
16 
16 


ns 


52 
Any OA 
9.5 
9.5 
tdis 
53 
Any DOB 
9.5 
9.5 


ns 


52 
Any OA 
7.5 
7.5 
len 
S3 
Any DOB 
7.5 
7.5 
ns 


W 
Any OA 0' DOB 
12.5 
12.5 


Ipd 
DA 
DOB 
16.5 
16.5 
ns 


DOB 
OA 
16.5 
16.5 


t All typical values are at VCC = 5 V, TA 
=- 25°C. 


NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


PAODUCT PREVIEW documents contain information 
on productl 
in the formative 
or design phlSe 
of 
development. 
Chafacteriltic 
de'l 
and 
other 


2 - 7 3 2 ~::;~::t;:=lri~:t 
~-:~\n.~::I:·r 
~~:::~~~~:~:;:: 


productl without 
notice. 


TEXAS 
• 
INSTRUMENTS 


SN54AS870. SN74AS870. SN54AS871. SN74AS871 


DUAL 16·BY·4 REGISTER FILES 


Supply voltage, 
Vcc 
. 


Input voltage: 
All inputs. 


1/0 ports. 
Voltage applied to a disabled 3-state output. 
Operating free-air temperature 
range: 
SN54AS870, 
SN54AS871 


SN74AS870, 
SN74AS871 


7V 
7V 
5.5 
V 
5.5 
V 


-55°C 
to 125°C 


.... 
ooC to 70°C 
- 65°C 
to 150 °C 


SN54AS870 
SN74AS870 


SN54AS871 
SN74AS871 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vcc 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.8 
0.8 
V 


IOH 
High-level 
output 
current 
12 
15 
mA 


IOL 
Low-level 
output 
current 
32 
48 
mA 


tw 
Duration 
of 
write 
pulse 
12 
12 
ns 


Address before write! 
5 
5 


'su 
Setup 
times 
Data before write T 
15 
15 
ns 


Select before writel 
12 
12 


Address after writeT 
0 
0 


th 
Hold times 
Data after 
writer 
0 
0 
ns 


Select after writeT 
12 
12 


TA 
Operating 
free-air 
temperature 
55 
125 
0 
70 
°c 


PRODUCTION DATA documents contain information 
current .s 
of publication 
date. Products 
conform 


to s~jfiCitions 
per the terms of Texas Instruments 
standard 
warranty. 
Production 
processing 
does 
not 
necessarily 
include 
testing 
of ,II 
parameters. 


TEXAS 
• 
INSTRUMENTS 


fI 


II 


SN54AS870. SN74AS870. SN54AS871. SN74AS871 
DUAL 16·BY·4 REGISTER FILES 


•AS870 
electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS870 
SN74AS870 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vec 
= 4.5 V, 
II = 
-18 
mA 
-1.2 
- 1.2 
V 


Vcc 
- 
4.5 V to 5.5 V, 
10H = 
-2 
mA 
vcc - 2 
vcc - 2 


VOH 
Vee 
- 
4.5 V, 
10H = 
-12 
mA 
2.4 
3.2 
V 


Vee 
- 
4.5 V, 
10H = 
-IS 
mA 
2.4 
3.2 


Vee 
= 4.5 V, 
10L = 32 mA 
0.25 
0.5 
VOL 
V 
Vee 
= 4.5 V, 
10L = 48 mA 
0.35 
0.5 


Control inputs 
Vee 
= 5.5 V, 
VI = 7V 
0.1 
0.1 


II 
mA 


DQA and DOB ports 
Vee 
= 5.5 V, 
VI = 5.5 V 
0.2 
0.2 


tW 
and 
2W 
20 
20 


IIH 
Other control inputs 
Vee 
= 5.5 V, 
VI = 2.7 V 
40 
40 
.A 


aQA and 
DOB ports+ 
50 
50 


Control 
inputs 
-2 
-2 


IlL 
OQA and DOB ports· 
Vee 
= 5.5 V, 
VI = 0.4 V 
mA 
-2 
-2 


10§ 
Vee 
- 
5.5 V, 
Va = 2.25 V 
-30 
- I 12 
-30 
- 112 
mA 


Ice 
Vee 
- 
5.5 V 
120 
190 
120 
190 
mA 


•AS871 
electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS871 
SN74AS871 
PARAMETER 
TEST CONDITIONS 
TYpt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
= 4.5 V to 5.5 V, 
10H = 
-2 mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
= 4.5 V, 
10H = 
-12 
mA 
2.4 
3.2 
V 


Vee 
= 4.5 V, 
10H = 
-15 
mA 
2.4 
3.2 


Vee 
= 4.5 V, 
10L = 32 mA 
0.25 
0.5 
VOL 
V 
Vee 
= 4.5 V, 
10L = 48 mA 
0.35 
0.5 


10lH 
QA outputs 
Vee 
= 5.5 V, 
Va = 2.7 V 
50 
50 
.A 


lOlL 
QA outputs 
Vee 
- 
5.5 V, 
Va 
- 
0.4 V 
-50 
-50 
.A 


Control and DA inputs 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 
0.1 
II 
mA 


DOB ports 
Vee 
= 5.5 V, 
VI = 5.5 V 
0.2 
0.2 


1W. 
2W. 
and 
DA inputs 
20 
20 


IIH 
Other control inputs 
Vee 
= 5.5 V, 
VI = 2.7 V 
40 
40 
.A 


DOB partsi 
50 
50 


Control 
and 
DA 
inputs 
-2 
-2 
IlL 
DOB portsi 
Vee 
= 5.5 V, 
VI = 0.4 V 
mA 
-2 
-2 


10§ 
Vee 
- 
5.5 V, 
Va = 2.25 V 
-30 
- I 12 
-30 
- 112 
mA 


Ice 
Vee 
- 
5.5 V 
120 
190 
120 
190 
mA 


t All typical 
values 
are at VCC 
= 5 V, TA = 
25°C. 
+For 110 ports. the parameters IIH and III include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit 
current, 10S. 


PRODUCTION DATAdocuments 
contain information 


current 
IS of publication 
date. 
Products 
conform 


to specifications 
per the terms of TeXIs Instruments 
2-734 
standard 
warrlnty. 
Production 
processing 
does not 


necesSirily 
include 
testing 
of all parametars. 


TEXAS ." 
INSTRUMENlS 


SN54ALS870, 
SN74ALS870, 
SN54ALS871. 
SN74ALS871 
DUAL 
16·BY·4 REGISTER FILES 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
Rl 
- 
500 n. 


PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT) 
IOUTPUT) 
TA 
- 
MIN to MAX 


SN54AS870 
SN74AS870 


MIN 
MAX 
MIN 
MAX 


talAI 
Any A 
Any DO 
5 
20 
5 
15 
ns 


SO 
Any DOA 
3 
15 
3 
13 
talSI 
Any DOB 
3 
3 
13 
ns 
51 
15 


52 
Any DOA 
3 
12 
3 
11 
Idis 
ns 
53 
Any DOB 
3 
12 
3 
11 


52 
Any DOA 
3 
15 
3 
12 
'en 
53 
Any DOB 
3 
15 
3 
12 
ns 


W 
Any DO 
5 
23 
5 
19 


'pd 
DOA 
DOB 
5 
25 
5 
22 
ns 


DOB 
DOA 
5 
25 
5 
22 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
Rl 
- 
500 n. 


PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT) 
IOUTPUT) 
TA - 
MIN to MAX 


5N54AS871 
SN74AS871 


MIN 
MAX 
MIN 
MAX 


'alAI 
Any A 
Any 
QA 
or DaB 
5 
20 
5 
16 
ns 


SO 
Any OA 
3 
15 
3 
13 
'al51 
51 
Any DOB 
3 
15 
3 
13 
ns 


52 
Any OA 
3 
12 
3 
11 
tdis 
53 
Anv DOB 
3 
12 
3 
11 
ns 


52 
Any OA 
3 
15 
3 
12 
ten 
53 
Any DOB 
3 
3 
12 
ns 


15 


W 
Any 
QA 
or DaB 
5 
23 
5 
19 


tpd 
DA 
DOB 
5 
26 
5 
23 
ns 


DOB 
OA 
5 
26 
5 
23 


PRODUCTION 
DATA 
documents 
contain 
information 


current 
IS of publication 
dati. Products 
conform 


to specifications 
per the terms of Texu 
Instruments 


stand.rd 
warranty. 
Production processing does not 
"ecesSlrily 
include testing 
of all parameters. 


TEXAS 
.• 
INSTRUMENTS 


II 


II 


SN54ALS873B, SN54AS873, SN74ALS873B, SN74AS873 
DUAL 4·BITD·TYPE LATCHES WITH 3·STATE OUTPUTS 


• 
3-State 
Buffer-Type 
Outputs 
Drive Bus-Lines 
Directly 


• 
Bus-Structured 
Pinout 


• 
•ALS880A 
and •AS880 
are Alternative 
Versions with 
Inverting 
Outputs 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Both Plastic and 
Ceramic Chip Carriers. and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These dual 4-bit 
registers 
feature 
three-state 


outputs 
designed 
specifically 
for bus driving. 
This makes these devices particularly suitable for 
implementing 
buffer 
registers. 
I/O 
ports. 
bidirectional 
bus drivers. and working 
registers. 


The dual 4-bit 
latches are transparent 
Ootype. 


When the latch enable input (1C or 2C) is high. 
the Q outputs 
will follow 
the data (0) inputs in 


true form. according to the function table. When 
the latch enable input is taken low. the outputs 
will 
be latched. 
When 
CLR goes low. 
the 
Q 


outputs go low independently 
of enable C. The 


outputs are in a high-impedance 
state when OC 
(output 
control I is at a high logic level. 


The 
SN54ALS873B 
and 
SN54AS873 
a~ 


characterized 
for operation over the full military 


temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74ALS873B 
and 
SN74AS873 
are 
characterized 
for operation from a °C to 70 °C. 


INPUTS 
OUTPUT 


DC 
CLR 
ENABLE C 
0 
a 


L 
L 
X 
x 
L 


L 
H 
H 
H 
H 


L 
H 
H 
L 
L 


L 
H 
L 
X 
00 
H 
X 
'( 
X 
Z 


SN54ALSB73B. 
SN54ASB73 
... 
JT PACKAGE 
SN74ALSB73B. 
SN74ASB73 
... 
ow OR NT PACKAGE 


!TOP VIEWI 


1CLR 
1 U24 
VCC 
laC 
2 
23 
1C 


101 
3 
22 
101 
102 
4 
21 
102 
103 
5 
20 
103 


104 
6 
19 
104 
201 
7 
1B 
201 
202 
B 
17 
202 


203 
9 
16 
203 


204 
10 
15 
204 
20C 
11 
14 
2C 
GNO 
12 
13 
2CLR 


SN54ALSB73B. 
SN54ASB73 
FK PACKAGE 
SN74ALSB73B. 
SN74ASB73 
FN PACKAGE 


(TOP VIEWI 


oll5ldut3uo 
~~z>~- 


4 
3 
2 
1 28 2726 


102 
5 
25 
102 


103 
6 
24 
103 


104 
7 
23 
104 


NC 
8 
22 
NC 
201 
]9 
21 
201 


202 
]10 
20 
202 


203 
]11 
19 
203 


12 1314151617 
18 


"IU 0 Ula::u" 
~2aZ~N~ 


NC - No internal connection 
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curr.nt 
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per the terms of TexIs Instrum.nts 
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TEXAS "'!1 


INSTRUMENTS 


• 


• 


SN54ALS873B. 
SN54AS873. SN74ALS873B. 
SN74AS873 
DUAL 4-BIT D-TYPE LATCHES WITH 3-STATE OUTPUTS 


(221 101 


(211 102 


(201 103 


(191 104 


TEXAS ." 
INSTRUMENTS 


SN54ALS873B. 
SN54AS873. 
SN74ALS873B. 
SN74AS873 
DUAL 4-BIT D·TYPE LATCHES 
WITH 
3-STATE OUTPUTS 


Supply voltage, 
Vee 
. 
. 
. 
Input voltage 
. 


Voltage 
applied to a disabled 3-state 
output. 
. 
. 
Operating free-air temperature 
range: 
SN54ALS873B, 
SN54AS873 
SN74ALS873B, 
SN74AS873. 


7V 
7V 
5.5 
V 
-55°C 
to 125°C 


DOC 
to 7Doe 


-65°C 
to 15Doe 
Storage temperature 
range 


recommended operating conditions 


SN54AlS8738 
SN74AlS8738 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
- 1 
-2.6 
mA 


10L 
Low-level output current 
12 
24 
mA 


cLR low 
15 
15 


tw 
Pulse duration 
I Enable e high 
ns 
15 
15 


tsu 
Setup time. data before enable C J 
10 
10 
ns 


th 
Hold time. data after enable CI 
7 
7 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted) 


PARAMETER 
SN54AlS8 738 
SN74AlS873B 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V. 
II = 
-18 
mA 
- 1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
VCC- 
2 
VCC- 2 


VOH 
Vee 
- 
4.5 V. 
10H = 
1 mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V. 
IOH - 
2.6 mA 
2.4 
3.2 


VOL 
Vee 
- 
4.5 V. 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 


Vee 
- 
4.5 V. 
IOL - 
24 mA 
V 
0.35 
0.5 


IOZH 
Vee 
= 5.5 V. 
Vo 
- 
2.7 V 
20 
20 
"A 


IOZL 
Vee 
= 5.5 V. 
Vo 
= 0.4 V 
-20 
-20 
"A 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vec 
= 5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vec 
= 5.5 V. 
VI = 0.4 V 
-0.2 
-0.2 
mA 


10' 
Vee 
= 5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 


I 
Outputs high 
11 
21 
11 
21 


Ice 
Vee 
= 5.5 V 
I 
Outputs low 
16 
29 
16 
29 
mA 


I 
Outputs disabled 
20 
31 
20 
31 


t All typical values are at VCC = 5 V. TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


TEXAS • 
INSTRUMENlS 


II 


SN54ALS873B, 
SN74ALS873B 


DUAL 4·BIT D·TYPE LATCHES WITH 3-STATE OUTPUTS 


» 
r- 
en 
Q);jC. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
» 
en 
Q 
~ 
(')l: 
;:;." 
Ul 


Vcc 
- 
5 V 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF 
CL - 
50 pF. 


R1 - 
500 n 
R1 - 
500 n 


FROM 
TO 
UNIT 
PARAMETER 
R2 - 
500 n 
R2-500n 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS873B 
SN54ALS873B 
SN74ALS873B 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


'PLH 
7 
11 
2 
17 
2 
14 


0 
Q 
ns 


'PHL 
7 
10 
2 
15 
2 
14 


'pLH 
13 
17 
8 
29 
8 
22 
C 
Q 
ns 


'pHL 
14 
18 
8 
26 
8 
21 


'pHL 
CLR 
Q 
12 
16 
6 
24 
6 
20 
ns 


'PZH 
OC 
11 
14 
4 
22 
4 
18 


Q 
ns 


'PZL 
11 
15 
4 
23 
4 
1B 


'pHZ 
OC 
7 
9 
2 
12 
2 
10 


Q 
ns 


'PLZ 
7 
11 
2 
21 
2 
15 


TEXAS '1!1 
INSTRUMENTS 


SN54AS873, 
SN74AS873 


DUAL 4·BIT D·TYPE LATCHES WITH 3·STATE OUTPUTS 


SN54AS873 
SN74AS873 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output 
current 
-12 
15 
mA 


IOL 
Low-level output current 
32 
48 
mA 


CLR low 
4.5 
3.5 


tw 
Pulse duration 
I Enable C high 
ns 
5.5 
4.5 


tsu 
Setup time, data before enable C J 
2 
2 
ns 


th 
Hold time, data after enable CI 
3 
3 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
'c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS873 
SN74AS873 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II ~ 
- 18 mA 
- 1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V, 
10H - 
-2 
mA 
VCC-2 
VCC- 2 


VOH 
VCC ~ 4.5 V, 
IOH ~ 
-12 
mA 
2.4 
3.2 
V 


VCC = 4.5 V, 
IOH ~ 
-15 
mA 
2.4 
3.3 


VCC - 
4.5 V, 
IOL - 
32 mA 
0.25 
0.5 
VOL 
V 
VCC - 
4.5 V, 
IOL - 
48 mA 
0.35 
0.5 


IOZH 
VCC ~5.5 V, 
Vo 
~ 2.7 V 
50 
50 
"A 


10ZL 
VCC - 
5.5 V, 
Vo 
- 
0.4 V 
50 
50 
"A 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 
IlL 
VCC - 
5.5 V, 
VI - 
0.4 V 
0.5 
0.5 
mA 


lot 
VCC ~5.5 V, 
Vo 
~ 2.25 V 
-30 
- 112 
-30 
-112 
mA 


I Outputs 
high 
68 
110 
68 
110 


ICC 
Vcc ~5.5 V 
I Outputs 
low 
67 
109 
67 
109 
mA 


I Outputs 
disabled 
80 
129 
80 
129 


t All typical values are at VCC 
= 5 V, TA 
= 25°C. 


t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


TEXAS • 
INSTRUMENTS 


II 


SN54AS873. 
SN74AS873 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 


~r- 
V) 
l»~ 
Q. 
NOTE 1: Load circuit and voltage 
waveforms 
are shown 
in Section 
1. 
~V) 


(")~. 
n 
r::: 
;:.: 
fA 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


R1 - 
500 O. 


FROM 
TO 
R2 - 
500 O. 
PARAMETER 
UNIT 


(lNPUn 
(OUTPUn 
TA - 
MIN to MAX 


SN54AS873 
SN74AS873 


MIN 
MAX 
MIN 
MAX 


tpLH 
3 
9 
3 
6 


D 
Q 
ns 


tpHL 
3 
7 
3 
6 


tpLH 
6 
14 
6 
11.5 


C 
Q 
ns 


tpHL 
4 
9 
4 
7.5 


tpHL 
CLR 
Q 
3 
8.5 
3 
7.5 
ns 


tPZH 
DC 
2 
8 
2 
6.5 


Q 
ns 


tpZL 
4 
11 
4 
9.5 


tpHZ 
DC 
2 
8 
2 
6.5 


Q 
ns 


tpLZ 
2 
8.5 
2 
7.5 
II 


TEXAS 
• 
INSTRUMENTS 


SN54ALS874B. 
SN54ALS876A. 
SN54AS874. 
SN54AS876 
SN74ALS874B. 
SN74ALS876A. 
SN74AS874. 
SN74AS876 
DUAL 4·BIT D·TYPE EDGE·TRIGGERED 
FLlP·FLOPS 
02661, 
APRIL 
1982 
- 
REVISED MAY 
1986 


• 
3-State Buffer-Type 
Outputs 
Drive Bus-Lines 
Directly 


• 
Bus-Structured 
Pinout 


• 
Choice of True or Inverting 
Logic 


'ALSB74B, 
'AS874 
True Outputs 


'ALS876A, 
'AS876 
Inverting 
Outputs 


• 
Asynchronous 
Clear 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These dual four-bit registers feature three-state 
outputs 
designed specifically 
for bus driving. 
This makes these devices paricularly suitable for 
implementing 
buffer 
registers, 
I/O 
ports, 
bidirectional bus drivers, and working registers. 


The edge-triggered 
flip-flops 
enter data on the 
low-to-high 
transition 
of 
the 
clock. 
The 


'ALS874B 
and 'AS874 
have eLR inputs 
and 
noninverting 
Q 
outputs; 
the 
'ALS876A 
and 


'AS876 
have 
PRE inputs 
and 
inverting 
Q 
outputs. 
In each case, taking 
this 
input 
low 


causes 
the 
four 
Q or 
Q outputs 
to 
go low 
independently 
of the clock. 


The 
SN54ALS' 
and 
SN54AS' 
devices 
are 
characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74ALS' 
and 
SN74AS' 
devices 
are 


characterized for operation from ooe to 70°C. 


PRODUCTION 
DATA documents 
contain 
information 
current •• of publicllion date. Products conform to 
specificltions 
per the terms of Tells 
Instruments 
:::=~~i~li~:1~1i 
~~:i:~ti:fn 
:I~o::::~:t:,~~s 
not 


SN54ALS874B. 
SN54AS874 
... 
JT PACKAGE 
SN74ALS8748. 
SN74AS874 
... 
OW DR NT PACKAGE 


(TOP VIEW) 


lCLR 
2' 
vcc 


lOC 
23 
1CLK 


101 
22 
101 


102 . 
2' 
102 


lD3 
20 
103 


lD4 
'9 
104 


2Dl 
'8 
201 


2D2 
17 
202 


2D3 
,. 
203 


2D4 
10 
15 
204 


20C 
11 
2CLK 


GND 
'2 
13 
2CLR 


SN54ALS874B. 
SN54AS874. 
. FK PACKAGE 
SN74ALS874B. 
SN74AS874 
... 
FN PACKAGE 


(TOP VIEW) 


algId u tld (; 
,.... 
z > •....•.... 


4 
3 
2 
1 282726 


102 


lD3 
104 
7 


NC 


2Dl 
202 
10 


203 
11 


25 
102 


24 
103 
23 
1Q4 


22 
NC 
21 
2Q1 


20 
2Q2 


19 203 


SN54ALS876A. 
SN54AS876 
... 
JT PACKAGE 
SN74ALS876A. 
SN74AS876 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


lPRE 
2' 
Vcc 


lOC 
23 
1CLK 
101 
22 
101 


1D2 . 
2' 
102 
1D3 
5 
20 
103 


104 
'9 
104 
2Dl 
18 
201 


2D2 
17 
202 


2D3 
,. 
203 
2D4 
10 
15 
204 


20C 
11 
14 
2ClK 
GND 
'2 
13 
2PRE 


SN54ALS876A. 
SN54AS876 
FK PACKAGE 
SN74ALS876A. 
SN74AS876 
FN PACKAGE 


(TOP VIEW) 
Qlgl~u tl[Lo 
.............. 
z >,.... 
•.... 
• 
3 
2 
1 282726 


1D2 
25 
102 


103 
24 
103 


104 
7 
23 
104 


NC 
8 
22 
NC 
2Dl 
9 
2' 
iQl 


2D2 
10 
20 
2~2 


2D3 
11 
'9 
203 


12131415161718 


gig ~ ~I~d'~ 
NN<-, 
NNN 


NC- No internal connection 


TEXAS 
." 


INSTRUMENlS 


II 


SN54ALS874B. 
SN54ALS876A. 
SN54AS874. SN54AS876 


SN74ALS874B. 
SN74ALS876A. 
SN74AS874. SN74AS876 


DUAL 4·BITD·TYPE EDGE·TRIGGERED FLlp·FLOPS 


INPUTS 
OUTPUT 


OC 
ClR 
ClK 
D 
Q 


l 
l 
X 
X 
l 


l 
H 
I 
H 
H 


L 
H 
I 
L 
l 


L 
H 
l 
X 
°0 
H 
X 
X 
X 
Z 
il 


logicsymbolst 


'AlS874B, 
'AS874 
lOC (2) 
EN 


lClK 
(23) 
Cl 


lClR 
111 
R 


INPUTS 
OUTPUT 


OC 
PRE 
ClK 
D 
a 


l 
l 
X 
X 
l 


l 
H 
1 
H 
l 


l 
H 
1 
l 
H 


l 
H 
l 
X 
00 


H 
X 
X 
X 
Z 


(221 101 


1211 102 
1201 103 


1191 104 


1221 
_ 


1211 '~' 


1201 ;5~ 


1191 1114 


1181 201 


1111 
2Q2 
(16) 203 
1151 204 


TEXAS .• 
INSTRUMENTS 


SN54ALS874B. 
SN54ALS876A 


SN74ALS874B. 
SN74ALS876A 


DUAL 4·BIT D·TYPE EDGE-TRIGGERED 
FLIP-FLOPS 


Supply voltage, 
VCC . 


Input voltage 
Voltage 
applied to a disabled 
3-state 
output. 
Operating 
free-air temperature 
range: 
SN54ALS8748, 
SN54ALS876A 


SN74ALS8748, 
SN74ALS876A. 


7V 
7V 
5.5 V 
-55°C 
to 125°C 


. 
DoC to 70°C 
-65°C 
to 150°C 


SN54ALS8748 
SN74ALS8748 


SN54ALS876A 
SN74ALS876A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


IOl 
Low-level output current 
12 
24 
mA 


fclock 
Clock frequency 
0 
25 
0 
30 
MHz 


PRE or elR 
low 
10 
10 


Iw 
Pulse duration 
elK 
high 
20 
16.5 
ns 


elK low 
20 
16.5 


Data 
15 
15 


'su 
Setup time before eLK 1 
PRE or CLR 
inactive 
10 
10 
ns 


'h 
Hold 
time. 
data 
after 
elK I 
4 
0 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


SN54ALS8748 
SN74ALS8748 


PARAMETER 
TEST CONDITIONS 
SN54ALS876A 
SN74ALS876A 
UNIT 


MIN 
TVpl 
MAX 
MIN 
TVp! 
MAX 


VIK 
Vce 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V 105.5 
V, 
IOH = 
0.4 mA 
vCC· 2 
VCC- 2 


VOH 
Vee 
4.5 V, 
IOH 
-1 
mA 
2.4 
3.3 
V 


Vee 
= 4.5 V, 
IOH - 
- 2.6 mA 
2.4 
3.2 


Vee 
- 
4.5 V. 
IOl 
- 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vec 
~ 4.5 V. 
IOl 
~ 24 mA 
V 
0.35 
0.5 


IOZH 
Vec 
- 
5.5 V. 
Va 
~ 2.7 V 
20 
20 
"A 
IOZl 
Vec 
- 
5.5 V. 
Vo 
- 
0.4 V 
-20 
-20 
"A 


II 
Vec 
- 
5.5 V, 
VI - 
7 V 
01 
0.1 
mA 


IIH 
Vcc 
- 
5.5 V, 
VI ~ 2.7 V 
20 
20 
"A 


III 
VCC - 
5.5 V, 
VI = 0.4 V 
-02 
-0.2 
mA 


10' 
Vce 
= 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Output 
high 
14 
21 
14 
21 


'AlS8748 
Outputs 
low 
19 
30 
19 
30 


Ice 
Vee 
Outputs disabled 
20 
32 
20 
32 
= 5.5 V 
mA 
Outputs high 
14 
21 
14 
21 


'AlS876A 
Outputs low 
18 
29 
18 
29 


Outputs disabled 
20 
31 
20 
31 


tAli 
typical values are at VCC = 5 V. TA 
= 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS- 


TEXAS ~ 
INSTRUMENTS 


fI 


SN54ALS874B, 
SN54ALS876A 


SN74ALS874B, 
SN74ALS876A 


DUAL 4-BIT D·TYPE EDGE·TRIGGERED FLlp·FLOPS 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
R1 - 
500 ll. 
R1 - 
500 ll. 


PARAMETER 
R2 - 
500 ll. 
R2 - 
500 ll. 
UNIT 
(lNPUTI 
(OUTPUTI 


TA - 
25 
DC 
TA - 
MIN to MAX 


'ALS8748 
SN54ALS8748 
SN74ALS8748 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
40 
50 
25 
30 
MHz 


tpLH 
8 
10 
4 
15 
4 
14 
CLK 
Any Q 
ns 


'pHL 
8 
13 
4 
15 
4 
14 


'pHL 
CLR 
Any Q 
11 
14 
5 
20 
5 
17 
ns 


'PZH 
OC 
9 
12 
4 
21 
4 
18 
Any Q 
ns 


'PZL 
11 
15 
4 
21 
4 
18 


'pHZ 
OC 
6 
8 
2 
12 
2 
10 
Any Q 
ns 


'PlZ 
5.7 
8 
3 
15 
3 
12 


VCC - 
5 V. 
VCC - 
4.5 C to 5.5 V. 


CL - 
50 pF. 
Cl 
- 
50 pF. 


FROM 
TO 
R1 - 
500 ll. 
R1 - 
5000. 


PARAMETER 
R2 - 
500 ll. 
R2 - 
5000. 
UNIT 
(INPUT! 
(OUTPUT! 
TA - 
25 


DC 
TA - 
MIN to MAX 


'ALS876A 
SN54ALS876A 
SN74ALS876A 


MIN 
TYP MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
40 
50 
25 
30 
MHz 


'PlH 
Any 5 
8 
11 
4 
15 
4 
14 
ClK 
ns 


lpHl 
9 
12 
4 
15 
4 
14 


'pHl 
PRE 
Any 
Q 
10 
16 
6 
22 
6 
19 
ns 


'PZH 
Any 5 
10 
13 
4 
21 
4 
18 
OC 
ns 


'PZl 
11 
15 
4 
21 
4 
18 


'PHZ 
OC 
Any Q 
6 
8 
2 
12 
2 
10 


'PlZ 
7 
10 
3 
15 
3 
13 
ns 


TEXAS 
", 
INSTRUMENlS 


SN54AS874. SN54AS876. SN74AS874. SN74AS876 
DUAL 4-81T D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


Supply 
voltage, 
Vee 
... 


Input 
voltage 
.. 


Operating 
free-air 
temperature 
range: 
SN54AS874, 
SN54AS876 
. 


SN74AS874, 
SN74AS876 


7V 
7V 


-55°e 
to 
125°e 
.. 
ooe to 700e 


-65°e 
to 
1500e 


SN54AS874 
SN74AS874 


SN54AS876 
SN74AS876 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low·level 
input 
voltage 
0.8 
0.8 
v 


10H 
High-level output current 
12 
15 
mA 


10L 
Low-level output current 
32 
48 
mA 


fclock 
Clock frequency 
0 
100 
0 
'25 
MHz 


PREor eLR low 
4 
2 


tw 
Pulse duration 
eLK high 
4 
3 
ns 


elK low 
5 
4 


Setup 
time 
Data 
2.5 
2 
tsu 
before eLK! 
PRE or CLR 
inactive 
5 
4 
ns 


th 
Hold time. data after elK t 
I 
I 
ns 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS874 
SN74AS874 


PARAMETER 
TEST CONDITIONS 
SN54AS876 
SN74AS876 
UNIT 


MIN 
TYp! 
MAX 
MIN 
TYp! 
MAX 


VIK 
Vee 
4.5 v, 
II 
18 mA 
1.2 
1.2 
v 


Vee 
4.5 v to 5.5 V, 
10H 
2 mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
- 
4.5 v, 
10H - 
12 mA 
2.4 
3.2 
v 


Vee 
- 
4.5 v, 
10H = 
15 mA 
2.4 
3.3 


Vee 
4.5 v, 
10L 
32 mA 
0.25 
0.4 


VOL 
V 
Vee 
- 
4.5 v 
10L - 
48 mA 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 v, 
Vo 
- 
2.7 v 
50 
50 
"A 
10ZL 
Vee 
= 5.5 v, 
Vo 
= 0.4 v 
-50 
-50 
"A 
II 
Vee 
- 
5.5 v, 
VI - 
7 v 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
10 
"A 
0 
-3 
-2 
IlL 
Vee ~5.5 v, 
VI ~ 0.4 V 
mA 
All other 
-0.5 
0.5 


10' 
Vee ~5.5 V, 
Vo 
~ 2.25 v 
-30 
- I 12 
-30 
-112 
mA 


Output high 
82 
133 
82 
133 


'AS874 
Outputs 
low 
92 
149 
92 
149 


Outputs disabled 
100 
160 
100 
160 


Ice 
Vec ~5.5 V 
mA 
Outputs 
high 
88 
142 
88 
142 
'AS876 
Outputs 
low 
94 
150 
94 
150 


Outputs disabled 
100 
160 
100 
160 


t All typical values are at VCC = 5 V, TA 
= 25°C. 
i The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 'as. 


TEXAS '1!1 
INSTRUMENTS 


SN54AS874. 
SN54AS876. 
SN74AS874. 
SN74AS876 


DUAL 4-BIT D·TYPE EDGE-TRIGGERED FLIP-FLOPS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


Rl 
- 
500 O. 


FROM 
TO 
R2 - 
500 O. 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT! 
TA - 
MIN to MAX 


SN54AS874 
SN74AS874 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
125 
MHz 


tPLH 
3 
11.5 
3 
8.5 
CLK 
Any Q 
ns 


tPHL 
4 
12.5 
4 
10.5 


tpHL 
ClR 
Any Q 
4 
11 
4 
9.5 
ns 


tpZH 
OC 
2 
8 
2 
7 
Any 
Q 
ns 


tpZL 
3 
11.5 
3 
10.5 


tPHZ 
OC 
2 
7 
2 
6 
Any Q 
ns 
tpLZ 
2 
8.5 
2 
7.5 


VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


Rl 
- 
500 O. 


PARAMETER 
FROM 
TO 
R2 - 
500 O. 
UNIT 
(INPUT! 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS876 
SN74AS876 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
125 
MHz 


tpLH 
eLK 
Any Q 
3 
11.5 
3 
8.5 


tPHL 
4 
12.5 
4 
10.5 
ns 


tpHL 
PRE 
Any Q 
4 
11 
4 
9.5 
ns 


tpZH 
ae 
Any Q 
2 
8 
2 
7 


tpZL 
3 
11.5 
3 
10.5 
ns 


tPHZ 
OC 
Any Q 
2 
7 
2 
6 


tpLZ 
2 
7 
2 
6 


ns 


TEXAS '1!1 
INSTRUMENlS 


SN54AS877. 
SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Both Plastic and Ceramic 
Chip Carriers. and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Buffered 
3-State 
Outputs 
Drive Bus Lines 
Directly 


• 
Cascaded to n-Bits 


• 
Eight Selectable Transceiver/Port 
Functions: 


A to B or B to A 
Register to A or Register to B 
Shifted to A or Shifted 
to B 
Off-Line 
Shifts 
(A and B Ports in High- 
Impedance State) 
Register Clear 


• 
Particularly 
Suitable for Use in Signature- 


Analysis 
Circuitry 


• 
Serial Register Provides: 


Parallel Storage of Either A or B Input 
Data 
Serial Transmission 
of Data from Either A 
or B Port 


SN54AS877 
... 
JT PACKAGE 
SN74AS877. 
. OW DR NT PACKAGE 


(TOP VIEW) 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


17 


16 


15 


14 


13 


Vcc 
ClK 


SERIN 


B1 
B2 
B3 
B4 
B5 
B6 


B7 
BB 
08 


SN54AS877 
... FK PACKAGE 
SN74AS877.. 
..FN PACKAGE 


(TOP VIEW) 


z 
U", 
a:: 
N 
aU 
u-.JUJ 


CJ)ff)(/)Z>U(/) 


1 28 27 26 


25 


24 


23 


22 


• 
Dependable Texas Instruments 
Ouality and 
Reliability 


5 


6 


7 


8 


9 


10 


11 


121314 
15 16 17 


The' AS877 features two 8-bit I/O ports (A 1-A8 
and 
81-B8). 
an 
8-bit 
parallel-load, 
serial-in, 
parallel-out shift register, and control logic. With 
these 
features, 
this 
device 
is 
capable 
of 


performing 
eight selectable transceiver 
or port 


functions, 
depending on the state of the three 
select 
lines SO, Sl, 
and S2. These functions 


include: transferring 
data from port A to port B 


or vice 
versa 
(i.e., 
the transceiver 
function), 


transferring 
data from the register to either port. 
serial shifting 
data to either port, performing 
off-line shifts (with A and B ports in high-impedance 
state), 
and clearing the register. Synchronous 
parallel loading of the internal register can be accomplished 
from 
either port on the positive transition 
of the clock while serially shifting 
data in via the SERIN input. The 
'AS877 
is ideally suited for applications needing signature-analysis 
circuitry to enhance system verification 
and/or fault analysis. All serial data is shifted right. All outputs are buffer-type 
outputs designed specifically 
to drive bus lines directly 
and all are 3-state 
except 
for 08, which 
is a totem-pole 
output. 


The SN54AS877 
is characterized for operation over the full military temperature range of - 55°C to 125°C. 


The SN74AS877 
is characterized 
for operation 
from ooe to 70°C. 


PAODUCTION DATA documents contain inform.tion 
currlnt " 
of public.tion 
dati. Products conform to 


specific.tions 
per the terms of TIXII Instrum.nts 
::=:~~i~·t::1~1~ 
~~:i:~ti:r 
:1~O:=:~:t:~~ 
not 
TEXAS ." 
INSTRUMENlS 


II 


SN54AS877, 
SN74AS877 
8·BIT UNIVERSAL 
TRANSCEIVER 
PORT CONTROLLERS 


MODE 
PORT 
CLOCK SERIN A1 01 B1 A2 02 B2 
A3 03 B3 
A4 04 B4 
A5 05 B5 
A6 06 B6 A7 07 B7 
AB OB BB 
5251 
SO 
FUNCTION 


L L L 
H 
or 
L 
X 
Z On A1 
Z On A2 
Z On A3 
Z On A4 
Z On A5 
Z On A6 
Z On A7 
Z On AB 
A TO B 
L L L 
t 
X 
Z A1 A1 
Z A2 A2 
Z A3 A3 
Z A4 A4 
Z A5 A5 
Z A6 A6 
Z A7 A7 
Z AB AB 


L L H 
H or 
L 
X 
B1 On Z 
B2 On Z 
B3 On Z 
94 On Z 
B5 On Z 
B6 On Z 
B7 On Z 
BB On Z 
B TO A 
L L H 
1 
X 
B1 B1 Z 
B2 B2 Z 
B3 B3 Z 
B4 B4 Z 
B5 B5 Z 
B6 B6 Z 
B7 B7 Z 
BB BB Z 


L H L 
H or l 
X 
X On 01 
X On 02 
X On 03 
X On 04 
X On 05 
X On 06 
X On 07 
X On OB 
ON TO BN 


L H L 
1 
X 
Z A1 A1 
Z A2 A2 
Z A3 A3 
Z A4 A4 
Z A5 A5 
Z A6 A6 
Z A7 A7 
Z A8 A8 


L H H 
H or L 
X 
01 On X 
02 On X 
03 On X 
04 On X 
05 On X 
06 
On X 
07 On X 
08 On X 


L H H 
1 
X 
B1 B1 Z 
B2 B2 Z 
B3 B3 Z 
B4 B4 Z 
B5 B5 Z 
B6 B6 Z 
B7 B7 Z 
B8 B8 Z 
ON TO AN 


H L L 
H or l 
X 
Z On 01 
Z On 02 
Z On 03 
Z On 04 
Z On 05 
Z On 06 
Z On 07 
Z On 08 
SHIFT 


H L L 
1 
H 
Z H H 
Z 0101 
Z 02 
02 
Z 03 03 
Z 04 04 
Z 05 05 
Z 06 06 
Z Q7 07 
TO 


H L L 
1 
L 
Z L L 
Z 0101 
Z 02 
02 
Z 03 03 
Z 04 04 
Z 05 05 
Z 06 06 
Z 07 
07 
B 


H L H 
H or 
L 
X 
01 On Z 
02 On Z 
03 On Z 
04 On Z 
05 On Z 
06 On Z 
07 On Z 
08 On Z 
SHIFT 


H L H 
1 
H 
H H Z 
0101 
Z 
0202 
Z 
0303 
Z 
0404 
Z 
0505 
Z 
0606 
Z 
0707 
Z 
TO 


H L H 
1 
L 
L L Z 
0101 
Z 
0202 
Z 
0303 
Z 
0404 
Z 
0505 
Z 
0606 
Z 
0707 
Z 
A 


H H L 
H or L 
X 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
H H L 
1 
H 
Z H Z 
Z 01 Z 
Z 02 Z 
Z 03 Z 
Z 04 Z 
Z 05 Z 
Z 06 Z 
Z 07 
Z 
SHIFT 


H H L 
1 
L 
Z L Z 
Z 01 Z 
Z 02 
Z 
Z 03 Z 
Z 04 Z 
Z 05 Z 
Z 06 Z 
Z 07 
Z 


H H H 
H 
or 
L 
X 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
Z On Z 
CLEAR 
H H H 
1 
X 
Z L Z 
Z L Z 
Z 
L Z 
Z L Z 
Z L Z 
Z L Z 
Z L Z 
Z L Z 


~r- 
en 


Ql:;, 
Q. 
~en 
(') 


:::;. 
level 
of 0n(n 
"" 1.2 
... 81 established 
on most 
recent 
t transition 
of eLK. 01 
thru 
08 
are the 
shift 
register 
outputs; 
only 
08 
is available 
g 
externally. The double inversions that take place as data travels from port to port are ignored in this table. 


;+' 
III 
logic symbolt 


11) 
(PORT CONTROLLER] 
so 


JEN¥ 
Sl 
121 


S2 
131 


eLK 
(231 
29 


SERIN 
(22) 
141 
Al 
'-0 
11 
(415/6)100 


(O/2}10D 


>1 
1=0 


233 
33 
(0/2)100 


';7<J11/3/51 
34,1 
34 
(1/3)100 


3513151 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
Pin numbers shown are for OW, JT. and NT packages. 


TEXAS ~ 
INSTRUMENTS 


SN54AS877, 
SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER 
PORT CONTROLLERS 


FOUR 
IDENTICAL 
CHANNELS 
NOT 
SHOWN 


INPUTS/OUTPUTS 
NOT 
SHOWN: 
16) A3 
119) 83 


17) A4 
118) 84 


181AS 
117)85 
(9) A6 
116) 86 


TEXAS 
.• 
INSTRUMENTS 


II 


B 


SN54AS877, 
SN74AS877 


8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


absolute 
maximum 
ratings 
over free-air 
temperature 
range 


Supply voltage, 
VCC . 


Input voltage: 
All inputs 


1/0 
ports 
Voltage applied to a disabled 3-state 
output. 


Operating free-air temperature 
range: 
SN54AS877 
SN74AS877 


7V 
7V 


5.5 
V 


5.5 
V 


-55°C 
to 125°C 
O°C to 70°C 
-65°C 
to 150°C 


SN54AS877 
SN74AS877 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply 
voltage 
45 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.8 
0.8 
V 


Al·A8.81·88 
12 
-15 
IOH 
High-level 
output 
current 
mA 


08 
-2 
-2 


Al·A8. 
81·88 
32 
48 


IOL 
Low·level 
output 
current 
mA 
08 
20 
20 


'clock 
Clock 
frequency 
0 
45 
0 
50 
MHz 


Iw 
DuratIon of clock pulse 
11 
10 
ns 


Al·A8.81·88 
5.5 
Setup 
time 
before 
eLK i 
5.5 
Isu 
SERIN 
ns 


SO. SI. 
S2 
5.5 
5.5 


A I·A8. 
81·88 


Hold 
time, 
data 
after 
eLK 
T 
0 
0 


Ih 
SERIN 
ns 


SO. Sl. 
S2 
0 
0 


TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
°c 


TEXAS 
~ 
INSTRUMENlS 


SN54AS877, 
SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER 
PORT CONTROLLERS 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS877 
SN74AS877 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V. 
II = 
- 18 mA 
-1.2 
- 12 
V 


Al·A8 
Vee 
= 4.5 V. 
10H = 
- 12 mA 
2 
3.2 


VOH 
81-88 
Vee 
- 
4.5 V. 
10H = 
- 15 mA 
2 
3.3 
V 


All 
outputs 
Vee 
- 
4.5 V to 5.5 V. 
10H = 
- 2 mA 
Vee 
2 
Vee - 2 


Vee 
= 4.5 V. 
10l 
= 32 mA 
0.25 
0.5 


VOL 
All outputs 
except 
08 
Vee 
- 
4.5 V. 
10l 
= 48 mA 
0.35 
0.5 
V 


as 
Vee 
- 
4.5 V, 
10l 
= 20 mA 
0.25 
0,5 
0,25 
05 


50. 51,52 
0.3 
0.3 
Vee 
= 
5.5 V, 
VI = 
7 V 
II 
elK 
and 5ERIN 
0.1 
0,1 
mA 


A1-A8. 
Bl·B8 
Vee 
= 
5.5 V. 
VI = 5.5 V 
0.2 
0.2 


50, 51, 52 
60 
60 


IIH 
elK 
and 5ERIN 
Vee 
= 
5.5 V. 
VI = 2.7 V 
20 
20 
I,A 


Al-AS, 
B1-BSI 
70 
70 


50. 51. 52 
- 1 
-1 


III 
elK 
and 5ERIN 
Vee 
= 
5.5 V. 
VI = 0.4 V 
0.5 
0.5 
mA 


A1-AS. Bl·BSI 
-0.75 
-0.75 


10§ 
Except 
08 
Vec 


- 30 
- 112 
30 
112 
as 
= 
5.5 V. 
Vo 
- 
2.25 V 
mA 
- 20 
- 112 
20 
112 


Ice 
Vee 
- 
5,5 V 
136 
220 
136 
220 
mA 


t All typical values are at VCC 
= 5 V, T A 
= 25°e. 
tFor 
110 ports, the parameters 
IIH and IlL include the output currents IOZH and IOZL. respectively. 


§The 
output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates 
one 
half 
of the 
true 
short-circuit 
output 
current, 
10S. 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
R1 - 
500 \I. 


PARAMETER 
R2 - 
500 fl. 
UNIT 
{INPUT! 
{OUTPUT! 


TA - 
MIN to MAX 
SN54ASS77 
SN74AS877 


MIN 
MAX 
MIN 
MAX 


fmax 
45 
50 
MHz 


'plH 
2 
S.5 
2 
7 
Any 
A port 
Any 
B port 
3 
ns 
'pHl 
10.5 
3 
9 


'plH 
2 
9 
2 
7 5 


Any 
B port 
Any 
A port 
3 
ns 


'pHl 
10.5 
3 
9 


'PlH 
50,51.52' 


Any 
A or 
B 
3 
11.5 
3 
10 


tPHl 
2 
9.5 
2 
S 
ns 
port 


tPlH 
ClK 
Any A or B 
2 
'1 
2 
9 
ns 
tPHl 
port 
3 
13 
3 
11.5 


tPlH 
elK 
2 
10.5 
2 
S 
OB 
ns 
tPHl 
3 
10 
3 
S.5 


tPHZ 
2 
7,5 
2 
6.5 


tPlZ 
Any 
A 
or 
B 
3 
13 
3 
10,5 
ns 
50,51.52 


'PZH 
port 
2 
9 
2 
7 


'PZl 
3 
11.5 
3 
95 
ns 


NOTE 1: Load circuit and voltage waveforms 
are shown in Section 
1. 
1The positive transition 
of 52 will cause low-level 
data at the A output 
Bus or stored in the shift register to be invalid for 12 ns. 


TEXAS • 
INSTRUMENTS 


fI 


• 


SN54AS877. 
SN74AS877 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 


I 
I 
I B 
H;-Z 


I 
I 


TEXAS 
." 
INSTRUMENTS 


SN54ALS878A. 
SN54ALS879A. 
SN54AS878. 
SN54AS879 


SN74ALS878A. 
SN74ALS879A. 
SN74AS878. 
SN74AS879 


DUAL 4-81T D-TYPE EDGE-TRIGGERED 
FLIP-FLOPS WITH 3-STATE OUTPUTS 


02661 
APRil 
1982 
REVISED MAY 
1986 


• 
3-State 
Bus Driving Outputs 


• 
Full Parallel-Access 
for loading 


• 
Buffered 
Control Inputs 


• 
Choice of True or Inverting 
logic 
'AlS878A, 
'AS878 
True Outputs 


'AlS879A, 
'AS879 
Inverting 
Outputs 


• 
Synchronous 
Clear 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 


Ceramic Chip Carriers, and Standard 
Plastic 


and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 


Reliability 


description 


These dual 4-bit 
registers 
feature 
three-state 
outputs 
designed 
specifically 
for bus driving. 


This makes these devices particularly suitable for 
implementing 
buffer 
registers, 
1/0 
ports, 


bidirectional 
bus drivers, and working 
registers. 


The dual 4-bit edge-triggered flip-flops enter data 
on the low-to-high 
transition 
of the clock (1ClK 


and 
2ClKl. 
All 
types 
have 
individual 


synchronous clear inputs and output control pins 
for each group of 4-bit 
registers. 


The 
SN54ALS' 
and 
SN54AS' 
devices 
are 


characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS' 
and 
SN74AS' 
devices 
are 


characterized 
for operation from O°C to 70°C. 


PRODUCTION DATA documents 
contain 
information 


curr.nt 
.s of publication 
date. Products 
conform 


to specifications per the terms of TeOllnstruments 
standard 
warranty_ 
Prod:;etion 
processing 
does nol 
necessarily 
include testing of .11 pll.m.ters. 


SN54ALS878A, 
SN54AS878 
... 
JT PACKAGE 


SN74ALS878A, 
SN74AS878 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


teLA 
,. 
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l(JC 
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lCLK 
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2D3 
,. 
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15 
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17 
,. 
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GND 
12 
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2ClR 


SN54ALS878A, 
SN54AS878 
FK PACKAGE 


SN74ALS878A, 
SN74AS878 
FN PACKAGE 


(TOP VIEW) 
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SN54ALS879A, 
SN54AS879 
... 
JT PACKAGE 


SN74ALS879A, 
SN74AS879 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


1m 
,. 
vcc 
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" 


lCLK 
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, 
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21 
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lD3 
, 
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'DO 
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, 
201 
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17 
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2D3 
,. 
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'0 
15 
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20C 
17 
,. 
2ClK 


GND " 


13 
2ClR 


SN54AlS879A, 
SN54AS879 
FK PACKAGE 


SN74ALS879A. 
SN74AS879 
FN PACKAGE 
(TOP VIEW) 
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TEXAS -1!1 
INSTRUMENTS 


II 


SN54ALS878A, 
SN54ALS879A. 
SN54AS878, 
SN54AS879 
SN74ALS878A. 
SN74ALS879A. 
SN74AS878. 
SN74AS879 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLIp· FLOPS WITH 3·STATE OUTPUTS 


INPUTS 
OUTPUT 


OC 
CLR 
CLK 
D 
Q 


l 
l 
, 
X 
l 


l 
H 
, 
H 
H 


l 
H 
, 
l 
l 


l 
H 
l 
X 
QO 


H 
X 
X 
X 
Z 


INPUTS 
OUTPUT 


OC 
CLR 
ClK 
D 
0 


l 
l 
, 
X 
H 


l 
H 
, 
H 
l 


l 
H 
, 
l 
H 


l 
H 
l 
X 
QO 


H 
X 
X 
X 
Z 


(18) 
201 


(17) 
2<52 


(161 
2Q3 


1151 204 


1221 101 


1211 102 


(20) 
103 


f191 
104 


1221 
_ 


1211 '~' 


(20) 
~~~ 


1191 1154 


(181 201 


(17) 
2Q2 


(161 203 
1151 


204 


logic diagrams (positive logic) 


'AlS878A, 
AS878 
lEACH 
QUAD 
FlIp·FlOP) 


oc 


elK 


ClR 


01 


01 


02 


02 


03 


03 


04 


04 


10 
04 


tThese symbol!f are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS878A. 
SN54ALS879A. 
SN74ALS878A. 
SN74ALS879A 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE 
OUTPUTS 


Supply voltage, 
Vee 
. 
Input voltage 
. 


Voltage applied to a disabled 3-state 
output. 


Operating 
free-air temperature 
range: 
SN54ALS878A, 
SN54ALS879A 
. 


SN74ALS878A, 
SN74ALS879A 
. 


7V 
7V 
5.5 V 


- 55°e 
to 125°e 


aoe 
to 7aoe 


-65°e 
to 15aoe 


SN54ALS878A 
SN74ALS878A 


SN54ALS879A 
SN74ALS879A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High-level 
input 
voltage 
2 
2 
V 


V,L 
Low-level 
input voltage 
0.7 
0.8 
V 


'OH 
High-level output 
current 
-1 
-2.6 
mA 


'OL 
Low-level 
output current 
,2 
24 
mA 


'ALS878A 
0 
25 
0 
30 
fclock 
Clock frequency 
MHz 
'ALS879A 
0 
20 
0 
25 


'ALS878A elK 
high or low 
20 
16.5 
tw 
Pulse 
duration 
ns 
'ALS879A elK 
high or low 
25 
20 


Setup time 
Data 
15 
15 
'su 
before elK I 
CLR 
20 
20 
ns 


Hold time 
Data 
4 
4 


th 
after 
eLKI 
CLR 
0 
0 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
°c 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54ALS878A 
SN74ALS878A 


PARAMETER 
TEST CONDITIONS 
SN54ALS879A 
SN74ALS879A 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


V,K 
VCC : 
4.5 V. 
'I - 
-18 
mA 
- 1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
VCC 
- 2 
vCC 
2 


VOH 
VCC - 
4.5 V, 
'OH - 
1 mA 
2.4 
3.3 
V 


VCC - 
4.5 V. 
'OH - 
-2.6 
mA 
2.4 
3.2 


VOL 
VCC - 
4.5 V. 
'OL : 
12 mA 
0.25 
0.4 
0.25 
0.4 


V 
VCC - 
4.5 V 
'OL : 
24 mA 
0.35 
0.5 


'OZH 
VCC - 
5.5 V, 
Va 
- 
2.7 V 
20 
20 
.A 


10ZL 
VCC : 
5.5 v. 
Va 
- 
0.4 V 
20 
20 
.A 


'I 
VCC 
5.5 V, 
V, 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
: 
5.5 V. 
V, - 
2.7 V 
20 
20 
.A 


IlL 
VCC - 
5.5 V. 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


10' 
VCC - 
5.5 V. 
Va 
: 
2.25 V 
-30 
-112 
-30 
-112 
mA 


I 
Outputs high 
14 
23 
14 
23 


ICC 
Vcc 
: 
5.5 V 
I 
Outputs low 
18 
31 
18 
31 
mA 


I 
Outputs disabled 
20 
33 
20 
33 


tAli typical values afe at VCC 
= 5 V, TA 
= 25°C. 


tThe 
output 
conditions 
have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates 
one 
half 
of the 
true 
short-circuit 
output 
current, 
10S. 


TEXAS "'!1 
INSTRUMENTS 


fI 


SN54ALS878A, 
SN54ALS879A, 
SN74ALS878A, 
SN74ALS879A 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


~r- 
en 


Q) 
:s 
NOTE 
1: Load circuit and voltage waveforms are shown in Section 1. 
Co 
~en 
(')~. 
(") 
c: 
;:;: 
VI 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


Cl 
- 
50 pF. 
Cl 
- 
50 pF. 


Rl 
- 
500 n. 
Rl 
- 
500 n. 


FROM 
TO 
R2 - 
500 n. 
R2 - 
500 n. 
PARAMETER 
UNIT 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'AlS878A 
SN54AlS878A 
SN74AlS878A 


'AlS879A 
SN54AlS879A 
SN74AlS879A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


'AlS878A 
40 
50 
25 
30 
fmax 
'AlS879A 
MHz 
40 
50 
20 
25 


IplH 
ClK 
8 
10 
4 
15 
4 
14 
Q or 
Q 
ns 
IpHl 
9 
13 
4 
17 
4 
16 


IPZH 
OC 
Q ora 
9 
13 
4 
22 
4 
20 


IPZl 
11 
15 
4 
22 
4 
20 
ns 


'PHZ 
OC 
Q ora 
6 
8 
2 
12 
2 
10 
ns 
IPlZ 
7 
10 
3 
18 
3 
15 


TEXAS ~ 
INSTRUMENTS 


SN54AS878, 
SN54AS879, 
SN74AS878, 
SN74AS879 
DUAL 4-81T D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


Supply voltage, 
VCC . 


Input voltage 
. 


Voltage applied to a disabled 3-state output 
.. 


Operating free-air temperature 
range 
SN54AS878, 
SN54AS879 
_ 
. 


SN74AS878, 
SN74AS879 


7V 
7V 
5.5 V 
-55°C 
to 125°C 


ooC to 70°C 


-65°C 
to 150°C 


SN54AS878 
SN74AS878 


SN54AS879 
SN74AS879 


UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.8 
0.8 
v 


IOH 
High·level output current 
-12 
-15 
mA 


IOl 
Low-level 
output current 
32 
48 
mA 


fclock 
Clock frequency 
0 
100 
0 
125 
MHz 


eLK low 
4 
2 
tw 
Pulse duration 
ns 
ClK 
high 
5 
4 


Setup 
time 
Data 
3 
2 
tsu 
before elKI 
ClR 
6.5 
5.5 
ns 


Hold time 
Data 
3 
2 
th 
after eLK' 
ClR 
0 
0 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·C 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54AS878, 
SN54AS879, 
SN74AS878, 
SN74AS879 


DUAL 4-81T OoTYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


l>r- 
en 
ll):J 
Q. 
l>en 
Q 
~ 
(')l: 
::;- 
tAli 
typical values are at VCC 
= 5 V. TA 
= 25°C. 
en 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 
NOTE 1 Ice 
is measured with CLR and all D inputs grounded, and eLK and OC at 4.5 v. 


SN54AS878 
SN74AS878 


PARAMETER 
TEST CONDITIONS 
SN54AS879 
SN74AS879 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
4.5 V to 5.5 V. 
10H 
2 mA 
VCC 
2 
VCC 
- 2 


VOH 
Vee 
- 
4.5 V. 
10H - -12 
mA 
2.4 
3.2 
V 


Vee 
- 
4.5 V. 
10H - 
15 mA 
2.4 
3.3 


Vee 
- 
4.5 V. 
10l 
: 
32 mA 
0.29 
0.5 


VOL 
V 
Vee 
- 
4.5 V 
10l 
- 
48 mA 
0.33 
0.5 


10ZH 
Vee 
- 
5.5 V. 
Vo 
: 
2.7 V 
50 
50 
"A 


10Zl 
Vee 
- 
5.5 V. 
Vo 
: 
0.4 V 
-50 
-50 
"A 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
: 
5.5 V. 
VI : 
2.7 V 
20 
20 
"A 


I 
0 
3 
2 


III 
Vee 
: 
5.5 V. 
VI : 
0.4 V 
mA 
I All other 
-0.5 
-0.5 


lOt 
Vee ~5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs 
high 
82 
132 
82 
132 


'AS878 
Outputs 
low 
96 
155 
96 
155 


Vee 
~ 5.5 V. 
Outputs disabled 
100 
160 
100 
160 
Ice 
mA 
See 
Note 1 
Outputs 
high 
88 
142 
88 
142 


'AS879 
Outputs 
10••••• 
94 
150 
94 
150 


Outputs disabled 
100 
160 
100 
160 


II 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


Rt 
- 
500 n. 


FROM 
TO 
R2 - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS878 
SN74AS878 


SN54AS879 
SN74AS879 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
125 
MHz 


tPLH 
Q or Q 
3 
11.5 
3 
8.5 
ClK 
ns 


tpHl 
4 
12.5 
4 
10.5 


tpZH 
- 
- 
2 
8 
2 
7 
OC 
Q or Q 
ns 


tpZl 
3 
11.5 
3 
10.5 


tpHZ 
Dc: 
- 
2 
7 
2 
6 
Q or 0 
ns 


lPlZ 
2 
7 
2 
6 


TEXAS l!1 
INSTRUMENTS 


SN54ALS880A. SN54AS880. SN74ALS880A. SN74AS880 
DUAL 4·81TD·TYPE LATCHES WITH 3·STATE OUTPUTS 


SN54ALS880A. 
SN54AS880 
... 
JT PACKAGE 
SN74ALS880A. 
SN74AS880 
... 
OW DR NT PACKAGE 


{TOP VIEWI 


• 
3-State 
Buffer-Type 
Outputs 
Drive Bus-Lines 
Directly 


• 
Bus-Structured 
Pinout 


• 
'ALSB73B 
is Alternative 
Version with 
Noninverting 
Outputs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These dual 4-bit 
registers 
feature 
three-state 
outputs 
designed 
specifically 
for 
bus driving. 
This makes these devices particularly suitable for 
implementing 
buffer 
registers, 
I/O 
ports, 
bidirectional 
bus drivers, and working 
registers. 


The dual 4-bit 
latches are transparent 
D-type. 


When the latch enable input (1C or 2C) is high, 
the Q outputs 
will follow 
the data (D) inputs in 
inverted 
form. according to the function 
table. 


When the latch enable input is taken low. the 
outputs will be latched. When PREgoes low, the 
Q outputs 
go low independently 
of the clock. 
The outputs are in a high-impedance state when 
OC (output 
control) 
is at a high logic level. 


The 
SN54ALS880A 
and 
SN54AS880 
are 


characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74ALS880A 
and 
SN74AS880 
are 
characterized 
for operation from DoC to 70°C. 


1PRE 
10C 
101 
102 
103 
104 
201 
202 
203 
204 
20C 
GNO 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


17 


16 


10 
15 


11 
14 


12 
13 


VCC 
1C 
101 
102 
103 
104 
201 
202 
203 
204 
2C 
2PRE 


SN54ALS880A. 
SN54AS880. 
. FK PACKAGE 
SN74ALS880A. 
SN74AS880 
... 
FN PACKAGE 


(TOP VIEW) 
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5 
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10 
203 
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INPUTS 
OUTPUT 


DC 
PRE 
ENA8LE C 
0 
a 
L 
L 
X 
X 
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L 
H 
H 
H 
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L 
H 
H 
L 
H 


L 
H 
L 
X 
00 
H 
X 
X 
X 
Z 


PRODUCTION 
DATA 
documents 
cOAtiin 
inform.tion 
current 
•• 
of 
publiution 
dltl. 
~fOd::~~:onl~:~u~:~ifi:::~~~~flf 
~~~::~~~ 
Production processing does not 
necessariry 
include testing 
of III perimeters. 
TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS880A. SN74AS880. SN74ALS880A. SN74AS880 
DUAL 4-81TD-TYPE LATCHES WITH 3-STATE OUTPUTS 


1'81 
_ 


201 


(HI 202 


(16) 
203 


(15) 
204 


1221 
_ 


(21) 1~1 


(20) 
~~~ 
1'91 ,04 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617·12. 


Pin numbers shown are for OW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, 
VCC . . . . . . . . . . . . . . . . . . 
. . . . . . . .. 
7 V 
Input voltage 
. . . . . . . . . . . . 
. . . . . . . .. 
7 V 
Voltage applied to a disabled 3-state output. 
. . . . . . . . 
. . . . . . . . . . . . . . . . . .. 
5.5 V 
Operating free-air temperature 
range: 
SN54ALS880A, 
SN54AS880 
. . . . . . . . . .. 
- 55°C 
to 125°C 
SN74ALS880A, 
SN74AS880 
.. 
ooC to 70°C 
Storage temperature 
range 
. . . . . . . . 
- 65°C 
to 150°C 


TEXAS "!1 
INSTRUMENTS 


SN54ALS880A, 
SN74ALS880A 
DUAL 4-81T OoTYPE LATCHES WITH 3-STATE OUTPUTS 


SN54AlS880A 
SN74AlS880A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low·level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
2.6 
mA 


IOL 
Low-level output current 
12 
24 
mA 


IPRElow 
15 
15 
tw 
Pulse duration 
IEnable e high 
15 


ns 


15 


tsu 
Setup 
time. 
data 
before 
enable 
C! 
10 
10 
ns 


th 
Hold time, data after enable C! 
10 
10 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS880A 
SN74AlS880A 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vec 
4.5 V to 5.5 V, 
IOH 
0.4 mA 
VCC 
2 
VCC 
2 


VOH 
Vec 
- 
4.5 V, 
10H - 
-1 
mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V, 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
= 4.5 V, 
10L - 
24 mA 
0.35 
0.5 


10ZH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7 V 
20 
20 
"A 


10Zl 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
20 
20 
"A 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 


III 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.2 
-0.2 
mA 


lot 
Vee 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


IOutputs high 
14 
21 
14 
21 


Ice 
Vee 
~ 5.5 V 
I Outputs 
low 
19 
29 
19 
29 
mA 


IOutputs disabled 
20 
31 
20 
31 


t All typical values are at VCC = 5 V, TA = 25°C. 


t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 
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SN54ALS880A. 
SN74ALS880A 


DUAL 4-811 OoTYPE LATCHES WITH 3-STATE OUTPUTS 


~r- 
en 
I»:J 
~ 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


~en 
(') 
:;' 
(") 
c:;;' 
en 


Vcc 
- 
5 V 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


R1 - 
5000, 
R1 - 
5000 
FROM 
TO 


PARAMETER 
R2 - 
5000, 
R2 - 
5000 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS880A 
SN54ALS880A 
SN74ALS880A 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
Q 
14 
19 
3 
23 
3 
20 


0 
ns 


tPHL 
9 
12 
3 
15 
3 
14 


tPLH 
IT 
17 
22 
8 
31 
8 
24 


C 
ns 


tpHL 
14 
18 
8 
22 
8 
21 


tpHL 
PRE 
Q 
12 
16 
6 
24 
6 
21 
ns 


tpZH 
6C 
IT 


12 
'5 
4 
21 
4 
18 


ns 


tpZL 
13 
17 
4 
21 
4 
18 


tpHZ 
6C 
Q 
6 
9 
2 
12 
2 
10 
ns 


tpLZ 
8 
11 
3 
21 
3 
17 
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SN54AS880. 
SN74AS880 


DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 


SN54AS880 
SN74AS880 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
12 
15 
mA 


10L 
Low·level output current 
32 
48 
mA 


I PRElow 
4.5 
3.5 
tw 
Pulse duration 
I Enable e high 
2.5 


ns 


4 


tsu 
Setup 
time, 
data 
before 
enable 
C! 
2 
2 
ns 


th 
Hold time. data after enable C! 
1 
1 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS880 
SN74AS880 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
-1.2 
1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H - 
2 mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
~ 4.5 V, 
10H ~ 
-12 
mA 
2.4 
3.2 
V 


Vee 
~ 4.5 V, 
10H ~ 
-15 
mA 
2.4 
3.3 


Vee 
- 
4.5 V, 
10L - 
32 mA 
0.30 
0.5 


VOL 
V 


Vee 
- 
4.5 V, 
10L - 
48 mA 
0.35 
0.5 


10ZH 
Vee ~5.5 V, 
Va 
~ 2.7 V 
50 
50 
pA 


10ZL 
Vec 
- 
5.5 V, 
Va 
- 
0.4 V 
50 
50 
pA 


II 
Vee 
5.5 V, 
VI 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
pA 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
0.5 
0.5 
mA 


10* 
Vce ~5.5 V, 
Va 
~ 2.25 V 
-30 
- I I 2 
-30 
-112 
mA 


I Outputs high 
73 
118 
73 
118 


Ice 
Vee ~5.5 V 
I Outputs low 
76 
122 
76 
122 
mA 


I Outputs disabled 
86 
137 
86 
137 


t All typical values are at VCC = 5 V. TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 
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SN54AS880. 
SN74AS880 
DUAL 4·BIT D·TYPE LATCHES WITH 3·STATE OUTPUTS 


:x>r- 
en 
l» 
::::I 
Q. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


:x> 
en 
(")~. 
(") 
C 
;::0: 
en 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 n. 
UNIT 
(INPUT) 
(OUTPUT I 
TA - 
MIN to MAX 


SN54AS880 
SN74AS880 


MIN 
MAX 
MIN 
MAX 


tpLH 
Q 
4 
11 
4 
9.5 
0 
ns 
IpHL 
4 
9 
4 
8.5 


IpLH 
Q 
6 
14 
6 
11.5 


C 
ns 
IpHL 
4 
10 
4 
8 


IpHL 
PRE 
Q 
4 
11.5 
4 
10 
ns 


IPZH 
OC 
Q 
2 
8 
2 
7.5 
ns 
IPZL 
4 
11 
4 
10 


IpHZ 
OC 
Q 
2 
8 
2 
6.5 
ns 
tpLZ 
2 
9 
2 
8 
II 


TEXAS 
~ 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS881A. 
SN74AS881A 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


• 
Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Both Plastic and 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


• 
Full Look-Ahead 
for High-Speed 
Operations 
on Long Words 


• 
Arithmetic 
Operating 
Modes: 


Addition 
Subtraction 
Shift 
Operand A One Position 
Magnitude 
Comparison 
Plus Twelve 
Other Arithmetic 
Operations 


• 
Logic Function 
Modes 
Exclusive-OR 
Comparator 
AND,NAND,OR,NOR 
'AS881 A Provides Status 
Register Checks 
Plus Ten Other Logic Operations 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


SN54AS 181 A 
J OR JT PACKAGE 
SN54AS881 
A 
JT PACKAGE 
SN74AS181A 
N OR NT PACKAGE 
SN74AS881A 
ow OR NT PACKAGE 


(TOP VIEW) 


80 
1 U24 
VCC 
AO 
2 
23 
A1 
53 
3 
22 
81 
52 
4 
21 
A2 
51 
5 
20 
82 
50 
6 
19 
A3 
Cn 
18 
83 
M 
8 
17 
G 
Fa 
16 
Cn+4 
1'1 
10 
15 
P 
1'2 
11 
14 
A=B 
GND 
12 
13 
1'3 


SN54AS181A. 
SN54AS881A 
FK PACKAGE 
SN74AS181A. 
SN74AS881A 
FN PACKAGE 


(TOP VIEW) 


u 
",00 
U u~ 
~ 
CflI«I'" 
z 
>1«1'" 


4 
3 
2 
1 282726 
52 
5 
25 
A2 
51 
6 
24 
82 


50 
7 
23 
A3 


NC 
8 
22 
NC 


Cn 
9 
21 
83 


M 
10 
20 
G 
Fa 
11 
19 
Cn +4 


12131415161718 


~N 
0 u'" 
"'1<>- 
Iu..lu.. z 
zlu.. 


" 
<.? 
« 


so 
(6) 


S1 
(5) 


52 
141 


53 
131 
M 
181 


(71 


O} 
ALU 


(0 
••• 
151 CP 


Mt, 
10 ... 
15) CG 


6(P=QI~ 


4 
10 ... 
15ICO 


CI 


t This symbol 
is in accordance 
with 
AN$IIIEEE 
Std 91-1984 
and 


lEe 
Publication 
617·12. 


Pin numbers 
are for OW. JT, and NT packages. 


PRODUCT PREVIEW documents contain information 
on 
products 
in 
the 
formative 
or 
design 
phase 
of 


development. 
thareetaristic 
data 
and 
other 


specifications 
are design galls. TeXIS Instruments 
reserves 
the 
right 
to chenge 
or discontinue 
these 
products without notice. 


TEXAS "!} 
INSTRUMENTS 


• 
Directly 
Compatible 
with' 
AS 1818, 
'AS1181, 
'AS881B, 
and 'AS1881 
ALUs 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 
. 


• 
Capable of Anticipating 
the Carry Across a 
Group of Eight 4-Bit Binary Adders 


• 
Cascadable to Perform Look-Ahead 
Across 
n-Bit Adders 


• 
Typical 
Carry Time, en to Any Cn + i, is 
Less Than 6 ns 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


The' AS882A 
is a high-speed look-ahead carry 
generator 
capable 
of 
anticipating 
the 
carry 
across a group of eight 4-bit adders permitting 
the 
designer 
to 
implement 
look-ahead 
for 
a 
32-bit 
ALU 
with 
a 
single 
package 
or, 
by 
cascading' AS882A's, 
full look-ahead is possible 
across n-bit adders. 


The SN54AS882A 
is characterized for operation 
over 
the 
full 
military 
temperature 
range 
of 


- 55°C 
to 
125°C. 
The 
SN74AS882A 
is 
characterized 
for operation from OOCto 70°C. 


Cn+8 


Cn+ 
16 


G1 +P1GO+P1POCn 


G3 + P3G2 
+ P3P2G 
1 + P3P2P1 
GO 


+ P3P2P1 
POCn 


G5 + P5G4 
+ P5P4G3 
+ P5P4P3G2 


+ P5P4P3P2G 
1 + P5P4P3P2P1 
GO 


+ P5P4P3P2P1 
POCn 


G7 + P7G6 
+ P7P6G5 
+ P7P6P5G4 


+ P7P6P5P4G3 
+ P7P6P5P4P3G2 


+ P7P6P5P4P3P2G1 
+ P7P6P5P4P3P2P1 
GO 


+P7P6P5P4P3P2P1POCn 


SN54AS882A, 
SN74AS882A 
32·81T LOOK·AHEAD CARRY GENERATORS 


SN54AS882A 
... 
JT PACKAGE 
SN74AS882A 
. OW OR NT PACKAGE 


(TOP VIEW) 


Cn 
1 U24 
VCC 


GO 
2 
23 
NC 


PO 
3 
22 
Cn + 32 


131 
4 
21 
P7 


P1 
5 
20 
137 


Cn + 8 
6 
19 
P6 


132 
18 
G6 


P2 
8 
17 
Cn + 24 


G3 
16 
P5 


P3 
10 
15 
135 


Cn + 16 
11 
14 
P4 


GND 
12 
13 
G4 


SN54AS882A. 
. FK PACKAGE 
SN74AS882A 
... 
FN PACKAGE 


(TOP VIEW) 


N 
(") 
U 
+ 


oOcUUUc 
1"- 1<.9U 
Z > Z 
U 


28 2726 


25[ 
P7 


24[ G7 


23 
P6 
22 
NC 


21 
G6 
20 
Cn + 24 
19 
P5 


PRODUCTION DATA documents 
contain 
information 
current 8' of publication 
date. Products 
conform 
to 
specifications per the terms of TeXIS Instruments 
~~~~::~~i~8{::I~~8 
~~:~~~ti:f 
:1~O::~:~:t:r~~S 
not 


G1 
5 
P1 
6 


Cn + 8 
7 


NC 
8 
G2 
9 
P2 
10 
G3 
11 


("")c.oO U ~ 
q 
L!') 
1"- 
~ 
Z 
Z 
1<.91"- 1<.9 
+<.9 
c: 
U 
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32-BIT 
LOOK-AHEAD CARRY GENERATORS 


II 


C01 
(6) 
Cn+8 


C03 
(11) 
Cn+16 


C05 
(17) 
Cn+24 


COl 
(221 
Cn+32 
» 
r- 
CJ) 
III::l 
Q. 
» 
enn 
=t'n 
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
c: 
Pin numbers shown are for DW. JT. and NT packages. 
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SN54AS882A. 
SN74AS882A 


32-811 LOOK-AHEAD CARRY GENERATORS 


FUNCTION 
TABLE 


FOR Cn + 32 OUTPUT 


INPUTS 
OUTPUT 


G7 
G6 
G5 
G4 
G3 
G2 
G1 
GO 
J!7 
P6 
P5 
P4 
J!3 
1'2 
1'1 
1'0 
Cn 
Cn+32 
L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
X 
X 
X 
X 
X 
L 
X 
X 
X 
X 
X 
X 
X 
X 
H 


X 
X 
L 
X 
X 
X 
X 
X 
L 
L 
X 
X 
X 
X 
X 
X 
X 
H 


X 
X 
X 
L 
X 
X 
X 
X 
L 
L 
L 
X 
X 
X 
X 
X 
X 
H 


X 
X 
X 
X 
L 
X 
X 
X 
L 
L 
L 
L 
X 
X 
X 
X 
X 
H 


X 
X 
X 
X 
X 
L 
X 
X 
L 
L 
L 
L 
L 
X 
X 
X 
X 
H 


X 
X 
X 
X 
X 
X 
L 
X 
L 
L 
L 
L 
L 
L 
X 
X 
X 
H 


X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
X 
X 
H 


X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 


All other combinations 
L 


FUNCTION 
TABLE 


FOR Cn + 24 OUTPUT 


INPUTS 
OUTPUT 


G5 
G4 
63 
62 
G1 
GO 
P5 
P4 
P3 
P2 
P1 
1'0 
Cn 
Cn+24 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
X 
X 
X 
L 
X 
X 
X 
X 
X 
X 
H 


X 
X 
L 
X 
X 
X 
L 
L 
X 
X 
X 
X 
X 
H 


X 
X 
X 
L 
X 
X 
L 
L 
L 
X 
X 
X 
X 
H 


X 
X 
X 
X 
L 
X 
L 
L 
L 
L 
X 
X 
X 
H 


X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
X 
X 
H 


X 
X 
X 
X 
X 
X 
L 
L 
L 
L 
L 
L 
H 
H 


All other combinations 
L 


FUNCTION 
TABLE 


FOR Cn + 16 OUTPUT 


FUNCTION 
TABLE 


FOR Cn+8 
OUTPUT 


INPUTS 
OUTPUT 


G3 
<32 
G1 
GO 
P3 
P2 
P1 
PO 
Cft 
Cn+ 16 


L 
X 
X 
X 
X 
X 
X 
X 
X 
H 


X 
L 
X 
X 
L 
X 
X 
X 
X 
H 


X 
X 
L 
X 
L 
L 
X 
X 
X 
H 


X 
X 
X 
L 
L 
L 
L 
X 
X 
H 


X 
X 
X 
X 
L 
L 
L 
L 
H 
H 


All other combinations 
L 


INPUTS 
OUTPUT 


G1 
GO 
P1 
PO 
Cn 
Cn+8 
L 
X 
X 
X 
X 
H 


X 
L 
L 
X 
X 
H 


X 
X 
L 
L 
H 
H 


All other combinations 
L 
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SN54AS882A. 
SN74AS882A 
32-BIT 
LOOK-AHEAD CARRY GENERATORS 


logic diagram (positive logic) 


1'7 
(21) 


P6 
(19) 


Ps 
(16) 


1'4 
(14) 


(22) 


1'3 
(10) 
en + 32 
II 


1'2 
181 


» 
1'1 
(5) 
r- 
rn 


Ql 
(3) 
::::l 
PO 
Co 
» 
rn 
1201 
(") 
G7 


~' 
G6 
(181 
nc: 
G5 
1151 
;::0.' 
VI 
(13) 
G4 


G3 
(9) 


1:2 
(7) 


1:"1 
(4) 


1:"0 
(2) 
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SN54AS882A. 
SN74AS882A 


32-B/T 
LOOK-AHEAD CARRY GENERATORS 


Supply voltage, Vcc ..... 
Input voltage 
Operating free-air temperature 
range: 
SN54AS882A 
SN74AS822A. 


... 
.. 
.. 
. .. 
. .. 
. 
7 V 
.................... 
... 
7 V 
. . . . . . . . . . . . . . . . . . . .. 
- 55°C to 125°C 


ooC to 70°C 


-65°C 
to 150°C 


SN54AS882A 
SN74AS882A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-2 
-2 
mA 


IOL 
Low-level 
output current 
20 
20 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·c 
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II 


SN54AS882A, 
SN74AS882A 


32·BIT 
LOOK·AHEAD CARRY GENERATORS 


electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


SN54AS882A 
SN74AS882A 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 V. to 5.5 V. IOH = 
-2 
mA 
vCC 
- 2 
VCC 
2 
V 


VOL 
VCC - 
4.5 V. 
10L - 
20 mA 
0.3 
0.5 
0.3 
0.5 
V 


Cn, PO. Pl 
0.4 
0.4 


GO. G6 
0.8 
0.8 


Gl. 
G2. G4 
1.2 
1.2 


G3.G5 
1.5 
1.5 
II 
Vcc 
= 5.5 V. 
VI = 7 V 
mA 
G7 
0.9 
0.9 


P2. P3 
0.3 
0.3 


P4. P5 
0.2 
0.2 


P6. P7 
0.1 
0.1 


cn. PO. Pl 
80 
80 


GO. G6 
160 
160 


G1. G2. G4 
240 
240 


G3. G5 
300 
300 
IIH 
G7 
Vcc 
= 5.5 V. 
VI = 2.7 V 
180 
pA 
180 


P2. P3 
60 
60 


P4. P5 
40 
40 


P6. P7 
20 
20 


cn. PO. Pl 
-2 
-2 


GO.G6 
-4 
-4 


Gl. 
G2. G4 
-6 
-6 


G3. G5 
-7.5 
-7.5 
IlL 
Vcc 
= 5.5 V. 
VI = 0.4 V 
mA 
G7 
-4.5 
-4.5 


P2. P3 
-1.5 
- 1.5 


P4. P5 
- 1 
- 1 


P6. P7 
-0.5 
-0.5 


10' 
Vcc 
= 5.5 V. 
Vo = 2.25 v 
-30 
-130 
-30 
- 130 
mA 


ICC 
Vcc 
- 
5.5 V 
44 
70 
44 
70 
mA 


t All typical values are at VCC 
= 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 
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SN54AS882A. 
SN74AS882A 
32-81T 
LOOK-AHEAD CARRY GENERATORS 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS822A 
SN74AS882A 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
10 
2 
9 


tpHL 
Cn 
Any output 
3 
15 
3 
14 


tpLH 
P or G 
2 
8 
2 
7 


tpHL 
Cn+8 
2 
8 
2 
7 


tpLH 
P or G 
2 
8 
2 
7 


Cn+ 16 
ns 
tpHL 
2 
8 
2 
7 


tpLH 
P orG 
2 
8 
2 
7 


tpHL 
Cn+24 
2 
11 
2 
10 


tpLH 
15 or G 
Cn + 32 
1.5 
9 
2 
8 


tpHL 
2 
13 
2 
12 
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II 


SN54AS882A, 
SN74AS882A 
32-BIT 
LOOK-AHEAO CARRY GENERATORS 


The application given in Figure 1 illustrates how the' AS882A 
can implement look-ahead carry for a 32-bit 
ALU (in this case, the popular' 
AS881 A) with 
a single package. Typical carry times shown are derived 
using the standard Advanced 
Schottky 
load circuit. 


Likewise, 
Figure 2 illustrates 
the same 32-bit ALU using two' 
AS882s. 
This shows the worst-case 
delay 
from LSB to MSB to be 19 ns as opposed to 25 ns in Figure 1. 
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SN54AS885, 
SN74AS885 
8·BIT MAGNITUDE COMPARATORS 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Laotchable P Input Ports with 
Power-Up 
Clear 


SN54AS885 
JT PACKAGE 
SN74AS885 
ow OR NT PACKAGE 


(TOP VIEW) 


UA 
1 V24 
VCC 


P<OIN 
2 
23 
PLE 


P>OIN 
3 
22 
P7 


07 
4 
21 
P6 


06 
5 
20 
P5 


05 
6 
19 
P4 


04 
7 
18 
P3 


03 
17 
P2 


02 
16 
P1 


01 
10 
15 
PO 


00 
11 
14 
P<OOUT 


GND 
12 
13 
P>OOUT 


• 
Choice of Logical or Arithmetic 
(2's Complement) 
Comparison 


• 
Data and PLE Inputs Utilize P-N-P Input 
Transistors 
to Reduce DC Loading Effects 


• 
Approximately 
35% 
Improvement 
in AC 
Performance 
Over Schottky 
TTL while 


Performing 
More Functions 


• 
Cascadable to n-Bits while Maintaining 
High 
Performance 
SN54AS885 
FK PACKAGE 
SN74AS885 
. 
FN PACKAGE 


(TOP VIEW) 
• 
10% Less Power than STTL for an S-Bit 
Comparison 


• 
Dependable Texas Instruments 
Quality and 
Reliability 
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description 


These advanced 
Schottky 
devices are capable 


of 
performing 
high-speed 
arithmetic 
or logic 


comparisons 
on 
two 
8-bit 
binary 
or 
two's 


complement words. Two fully decoded decisions 
about words P and Q are externally 
available at 


two outputs. These devices are fully expandable 
to any number of bits without 
external 
gates. 
The P > 
Q and 
P < 
Q outputs 
of a stage 
handling less-significant 
bits may be connected 


to the P > Q and P < Q inputs of the next stage 
handling 
more-significant 
bits 
to 
obtain 


comparisons 
of words 
of longer lengths. 
The 


cascading 
paths are implemented 
with 
only a 


two-gate-Ievel 
delay 
to 
reduce 
overall 


comparison 
times 
for 
long 
words. 
Two 


alternative 
methods of cascading are shown in 


the typical 
application 
data. 


The latch is transparent 
when P Latch Enable (PLE) is high; the P input port is latched when PLE is low. 


This provides the designer with temporary storage for the P data word. The enable circuitry is implemented 
with minimal delay times to enhance performance 
when cascaded for longer words. 
The PLE and P and 
Q data inputs utilize p-n-p input transistors 
to reduce the low-level 
current input requirement 
to typically 
- 0.25 
mA, which 
minimizes 
dc loading effects. 


The SN54AS885 
is characterized for operation over the full military temperature range of - 55°C to 125°C. 


The SN74AS885 
is characterized 
for operation 
from DoC to 70°C. 


PRODUCTION DATA documents 
contain 
information 
current 
as of publication 
date. Products 
conform to 
specifications 
per the terms 
of Texas 
Instruments 
~~~~~:~~i~8r::I~tJ~ 
~;~:i~~ti:r 
:I~o;:::~:t:ros~snot 


TEXAS -1!1 
INSTRUMENlS 


fI 


SN54AS885. 
SN74AS885 
8-BIT MAGNITUDE COMPARATORS 


PLE 123) C1 


P7 (22) 10 
P7 


P61211 


P51201 


P41191 


P3'18) 


P2 (17) 


P1116) 


PO(15) 


07 (4) 


0615) 


05 (6) 


0417) 


0318) 


03 


02 (9) 
02 


02 


01 (101 
01 


01 


00 (11) 
00 
_ 
00 


P>Qin 


P<Qin 
Lii.. 
ARITH 
111 
LOGIC 
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M [LOGIC) 


M IARITH, 2. COMP) 


Cl 
PLE 
(23) 


PO 
(151 
PI 
(16) 


P2 
(171 


P3 
(18) 


P4 
(191 
P5 
(201 


P6 
(211 


P7 
(22) 


p>o 
(31 
P<O 
(21 


ao 
(111 


01 
(101 


02 
(9) 


03 
(81 


(7) 
0 
04 
as 
(61 
as 
(51 


07 
(41 


L/A 
DATA 
INPUTS 
INPUT 
INPUT 
OUTPUTS 
COMPARISON 
PO-P7. aO-07 
P>O 
P<O 
P>O 
P<O 
LOGICAL 
H 
P>O 
X 
X 
H 
L 
LOGICAL 
H 
P<Q 
X 
X 
L 
H 
LOGICALt 
H 
P=Q 
H OR L 
H OR L 
H OR L 
H OR L 


ARITHMETIC 
L 
P AG Q 
X 
X 
H 
L 


ARITHMETIC 
L 
Q AG P 
X 
X 
L 
H 


ARITHMETICt 
L 
P=Q 
H OR L 
H OR L 
H OR L 
H OR L 


t In these cases the P> 0 output wilt follow the P> Q input. and the P< 0 output will 
follow the P< 0 input. 
AG - 
arithmetically 
greater than 


Supply voltage, VCC . 
Input voltage 
Operating free-air temperature 
range: 
SN54AS885 
SN74AS885 


7V 
7V 


-55°C 
to 125°C 
o °C to 70°C 
-65°C 
to 150°C 
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SN54AS885 
SN74AS885 


PARAMETER 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output 
current 
2 
2 
mA 


IOL 
Low-level 
output 
current 
20 
20 
mA 


tsu 
Setu p tIme to PlE! 
2 
2 
ns 


th 
Hold time after PlE! 
4 
4 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°c 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS885 
SN74AS885 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V. 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 to 5.5 V. 
IOH - 
-2 
mA 
VCC - 2 
VCC - 2 
V 


VOL 
VCC - 
4.5 V. 
10L - 
20 mA 
0.35 
0.5 
0.35 
0.5 
V 


I, 
VCC - 
5.5 V. 
v, 
- 
7 V 
0.1 
0.1 
,A 


L·A 
40 
40 
IIH 
VCC = 5.5 V. 
VI = 2.7 V 
,A 
Others 
20 
20 


LlA 
-4 
-4 


IlL 
P> 
Gin 
VCC = 5.5 V. 
VI = 0.4 V 
-2 
-2 
mA 
P < Gin 


P. Q. PLE 
-1 
-1 


101 
VCC = 5.5 V. 
Vo 
= 2.25 V 
-20 
-112 
-20 
- 112 
mA 


Ice 
Vcc 
= 5.5 V 
See Note 
1 
130 
210 
130 
210 
mA 


t All typical values are at Vec 
=-= 
5 V, TA 
= 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, 10S. 
NOTE1: 
Ice is measured with all inputs high except lIA. 
which is low. 


Vcc 
- 
4.5 V to 5.5 v. 


CL - 
50 pF. 
FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS885 
SN74AS885 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


lPLH 
8.5 
14 
8.5 
13 
LA 
ns 
IpHL 
7.5 
14 
7.5 
13 


tpLH 
P <. Ojn 
P < a 
5 
10 
5 
8 


P> 
Gin 
P > a 
55 
10 
5.5 
8 
ns 


tPHL 


IPLH 
Any 
P or Q 
13 5 
21 
13.5 
175 


Data 
Input 
10 
17 
10 
15 
ns 
IPHL 


tAli 
typical values are at Vec 
= 5 V, TA = 25°C. 


NOTE 2: 
Load circuit and voltage waveforms are shown in Section 1. 
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8-BIT MAGNITUDE 
COMPARATORS 


The' AS885 
can be cascaded to compare words longer than 8-bits. 
Figure 1 shows the comparison 
of two 
32-bit words; however, the design is expandable to n-bits. Figure 1 shows the optimum cascading arrangement 
for comparing 
words of 32 bits or greater. Typical delay times shown are at VCC = 5 V, TA = 25°C. 
and 
use the standard Advanced 
Schottky 
load of RL = 500 n, CL = 50 pF. 
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The method 
shown in Figure 2 is the fastest 
cascading 
arrangement 
for comparing 
16-bit or 24-bit 
words. 
Typical 
delay times shown are at VCC = 5 V, TA = 25 ac, and use the standard Advanced 
Schottky 
load of RL = 500 n, 


CL = 50 pF. 
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• 
Serial-to-Parallel 
and Parallel-to-Serial 
Conversions 


• 
Parallel I/O Registers 


• 
Data Exchangeable 
Between 
I/O Register 
and Shift Register 


• 
Choice of Synchronous 
and/or 
Asynchronous 
Clear 


• 
Independent 
or Dual Register Clocking 


• 
Functionally 
Similar to National 
Semiconductor 
DM74LS962 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Both Plastic and Ceramic 
Chip Carriers. and Standard Plastic and 
Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


The' ALS963 and' ALS964 each contain an B-bit 
shift register in parallel with an B-bit I/O register. 
In addition 
to serial-to-parallel 
and parallel-to- 


serial conversions, 
these devices are capable of 
exchanging 
data 
between 
the 
shift 
and 
I/O 
registers. 
Control 
lines determine 
the mode of 
operation 
as shown in the function 
table. 


The •ALS963 
features 
individual 
shift 
and I/O 


register 
clock 
inputs 
whereas 
the 
•ALS964 


features simultaneous 
register clocking through 
a single clock input. 
Clocking 
in both cases is 
achieved 
by positive 
transitions 
at the 
clock 


inputs. 


The 
clear 
function 
for 
the 
•ALS963 
is 


synchronous 
(active 
highl. 
The 
•ALS964 


features 
active-high 
synchronous 
and 
asynchronous 
clearing. 


The 
SN54ALS963 
and 
SN54ALS964 
a~ 
characterized 
for operation over the full military 
of 
- 55°C 
to 125°C. 
The SN74ALS963 
and 
SN74ALS964 
are characterized 
for operation 
from OOC to 70°C. 


SN54AlS963 
... 
JT PACKAGE 
SN74AlS963 
... 
OW OR NT PACKAGE 


(TOP VIEW) 
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PRODUCT 
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cont.in 
information 
on products in the form.tin 
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of 
development. 
Ch'flCteristic 
dell 
.nd 
other 


specifications 
ere design 8o.ls. TexIS Instruments 
rl'lrvn 
the right to chug. 
or discontinue 
thl.1 
products without notice. 
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CLK2 


Gl·2 
GSH 


REG 2 


SRG8 


A/OA 
THRU 
H/OH 
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_111 
OE 


GIN 131 
_141 
G2·1 


• 
I 
1171 CIOC 


• 5 SECTIONS 
1161 
0100 


• NOT SHOWN 1151 EIOE 


I 
114) 
FIOF 
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1131 
G/OG 
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A/QA 
INPUTS 
THROUGH 
OPERATION 
OR FUNCTION 
DE 
GIN 
GE-f 
G1-2 
GSH 
ClKl 
ClK2 
SClR 
H/QH 


H 
H 
H 
H 
H 
X 
X 
L 
HI-Z 
All data stable 


L 
H 
H 
H 
H 
X 
X 
L 
OUTPUT 
All data stable 


X 
L 
H 
H 
H 
1 
X 
L 
INPUT 
Enter data from 110 into Reg 1 


H 
H 
L 
H 
H 
1 
X 
L 
HI-Z 
Copy data from Reg 2 to Reg 1 


L 
H 
L 
H 
H 
1 
X 
L 
OUTPUT 
Copy 
data 
from 
Reg 
2 to 
Reg 
1 


X 
L 
L 
H 
H 
1 
1 
L 
INPUT 
Reg 1 ORs data from Reg 2 and I/O 


H 
H 
H 
L 
X 
X 
1 
L 
HI-Z 
Copy data from Reg 1 to Reg 2 


L 
H 
H 
L 
X 
X 
1 
L 
OUTPUT 
Copy data from Reg 1 to Reg 2 


X 
L 
H 
L 
X 
1 
1 
L 
INPUT 
Copy data from Reg 1 to Reg 2. 


enter new data from 110 into Reg 1 


H 
H 
L 
L 
X 
1 
1 
L 
HI·Z 
Exchange data between registers 


L 
H 
L 
L 
X 
1 
1 
L 
OUTPUT 
Exchange data between registers 


X 
L 
L 
L 
X 
1 
1 
L 
INPUT 
Copy 
data 
from 
Reg 
1 to Reg 2, 


Reg 1 OAs data from Reg 2 and I/O 


H 
H 
H 
H 
L 
X 
1 
L 
HI·Z 
Shift 
data 
in Reg 2 


L 
H 
H 
H 
L 
X 
1 
L 
OUTPUT 
Shift 
data 
in Reg 2 


X 
L 
H 
H 
L 
1 
1 
L 
INPUT 
Shift data in Reg 2, enter new data 


from I/O into Reg 1 


H 
H 
L 
H 
L 
1 
1 
L 
HI·Z 
Copy data from Reg 2 to Reg 1, 


shift data in Reg 2 


L 
H 
L 
H 
L 
1 
1 
L 
OUTPUT 
Copy data from Reg 2 to Reg 1. 


shift data in Reg 2 


X 
L 
L 
H 
L 
1 
1 
L 
INPUT 
Reg 1 GAs data from Reg 2 and 110. 


shih 
data 
in Reg 2 


X 
H 
X 
X 
X 
1 
X 
H 
Synchronously 
clear Reg , 


X 
X 
X 
X 
X 
X 
1 
H 
Synchronously 
clear Reg 2 


X 
H 
X 
X 
X 
1 
1 
H 
Synchronously 
clear both registers 


X 
L 
X 
X 
X 
1 
1 
H 
INPUT 
Enter data from I/O into Reg 1 and 


synchronously 
clear Reg 2 


X 
L 
X 
X 
X 
1 
X 
H 
INPUT 
Enter data from I/O into Reg 1 


TEXAS l!1 
INSTRUMENlS 


SN54ALS964. 
SN74ALS964 
DUAL-RANK 8·BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


1,2,30 
11, I, 3D 


REG 2 
REG 1 
BUFFERS 


SRGa 
[> 


R 
R 
- 
- 
..b.. 
& 
- 
3R 
2,3R 
•... 
...r:::::. 
EN 
Ml 
Ml 
'-- 
•... 


M2 
"- 
M2 
- 
C3/T,2- 
C3 


1,2,30 
a 
a 
SERIN 
1,30 
r 
1,30 


la 
r 


2,30 


a 
I 


TEXAS 
~ 
INSTRUMENTS 


fI 


AlQA 
THAU 
H/QH 


SN54ALS964. 
SN74ALS964 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


:t>r- 
SERIN 


C/) 


CI):l 
Q. 


:t> 
C/) 
(')~. 
oc: 
;::;.' 
III 


Of 
(11 


GIN 
131 


(41 
G2·1 


ClK 


II 


1171 
C/Oc 


: 5 S~CTlONS 
1161 
0/00 


• NOT SHOWN (151 
EIOE 
I 
1141 
F/QF 
I 
(131 
G/QG 


TEXAS 
• 
INSTRUMENTS 


SN54ALS964. 
SN74ALS964 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


A/QA 
INPUTS 
THROUGH 
OPERATION 
OR FUNCTION 
M 
GiN 
G2=1 ~ 
GSH 
CLK 
ACLR 
SCLR 
H/QH 


H 
H 
H 
H 
H 
X 
L 
L 
HI-Z 
All data stable 


L 
H 
H 
H 
H 
X 
L 
L 
OUTPUT 
All data stable 


X 
L 
H 
H 
H 
T 
L 
L 
INPUT 
Enter data from I/O into Reg 1 


H 
H 
L 
H 
H 
T 
L 
L 
HI-Z 
Copy data from Reg 2 to Reg 1 


L 
H 
L 
H 
H 
T 
L 
L 
OUTPUT 
Copy data from Reg 2 to Reg 1 


X 
L 
L 
H 
H 
T 
L 
L 
INPUT 
Reg 1 GRs data from Reg 2 and I/O 


H 
H 
H 
L 
X 
T 
L 
L 
HI-Z 
Copy data from Reg 1 to Reg 2 


L 
H 
H 
L 
X 
T 
L 
L 
OUTPUT 
Copy data from Reg 1 to Reg 2 


X 
L 
H 
L 
X 
T 
L 
L 
INPUT 
Copy data from Reg 1 to Reg 2. 


enter new data from I/O into Reg 1 


H 
H 
L 
L 
X 
T 
L 
L 
HI-Z 
Exchange data between registers 


L 
H 
L 
L 
X 
T 
L 
L 
OUTPUT 
Exchange data between 
registers 


X 
L 
L 
L 
X 
T 
L 
L 
INPUT 
Copy 
data 
from 
Reg 
1 to Reg 
2. 


Reg 1 ORs data from Reg 2 and 110 


H 
H 
H 
H 
L 
T 
L 
L 
HI-Z 
Shift data in Reg 2 


L 
H 
H 
H 
L 
T 
L 
L 
OUTPUT 
Shift 
data 
in Reg 2 


X 
L 
H 
H 
L 
T 
L 
L 
INPUT 
Shift data in Reg 2. enter new data 


from I/O into Reg 1 


H 
H 
L 
H 
L 
T 
L 
L 
HI-Z 
Copy 
data 
from 
Reg 2 to Reg 
1, 


shift data in Reg 2 


L 
H 
L 
H 
L 
T 
L 
L 
OUTPUT 
Copy 
data 
from 
Reg 
2 to Reg 
1. 


shift data in Reg 2 


X 
L 
L 
H 
L 
T 
L 
L 
INPUT 
Reg 1 ORs data from Reg 2 and 110. 


shift data in Reg 2 


X 
H 
X 
X 
X 
T 
L 
H 
Synchronously 
clear Reg 1 and Reg 2 


X 
X 
X 
X 
X 
X 
H 
X 
Asynchronously 
clear Reg 1 and Reg 2 


X 
L 
X 
X 
X 
1 
L 
H 
INPUT 
Enter data from 110 into Reg 1 and 


synchronously 
clear Reg 2 


TEXAS -II 
INSTRUMENlS 


SN54ALS963. 
SN74ALS963 
DUAL·RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


Illustrated 
below is the following 
sequence: 
1. 
Clear both registers to zero. 
2. 
Input 0011 
0011 
in Reg 1. 
3. 
Transfer 0011 
0011 
from Reg 1 to Reg 2. 


4. 
Input 0111 
0111 
into Reg 1. 


5. 
Shift contents 
of Reg 2, SERIN = 0 
6. 
Shift contents 
of Reg 2, SERIN = 1 
7. 
Exchange contents 
of Reg 1 with Reg 2. 
II 


OE 


:t> 
GiN 
r- 
rn 
GsH 


D) 
SCLR ----.r--Tl 
;:, 
I 
C. 
I 
I 
:t> 
Gl·Z 
LJ 
rn 
Q 
G2-1 
..• 
(') 
c: 
CLKI 
;:;'" 
en 
CLK2 


LJ 
LJ 


I 
I 
I 
I 
I 
I 


SEROUT 
~.~--~~- 
i 
I 
I 
I 
I 


A/QA·H/aH~ ~-----o-o-oo-o-o-oo-H 00110011 
1011101111 
1011101111 
11001101 
I• 
.I-I---.!- 
INPJT~1_H'-z_I_OUTPUT_1 
OUTPUT HI-Z 
I 
; 
I 
I 
I 
I 
CONTENTS 
~ 
j 
OF REG 1 
~ 
00000000 
I00110011 I 
01110111 
I 
1100 1101 
I 
I 
1 
I 
I 
I 
1 
I 
1 
1 
1 
I 
00110011 
i 
CLEAR REG 1 


AND 
REG 
2 


TEXAS 
• 
INSTRUMENTS 


SN54ALS964, 
SN74ALS964 
DUAL·RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


'ALS964 
typical sequence 


Illustrated 
below is the following 
sequence: 


1. 
Asynchronously 
clear Reg 1 and Reg 2 to zero, operate, then synchronously 
clear. 


2. 
Input 0011 
0011 
into Reg 1. 
3. 
Transfer 0011 
0011 
from Reg 1 to Reg 2 and input 0111 
0111 
into Reg 1. 
4. 
Shift contents 
of Reg 2, SERIN = 0 
5. 
Shift contents 
of Reg 2, SERIN = 1 
6. 
Exchange contents 
of Reg 1 with Reg 2. 


SCLR--.J"""""Tl----------------------------- 
, 
ACLR ..s--J__ , 
_ 


I 
I 


G1-2 
, 
I 
I, 
G2-ii 
I 
I 


CLK 
I 
I 
I 
SERIN __I 
11 
_ 


I 
I 


SEROUT~ 
m 


A/OA·H/QH ~ 
~ 
00110011I 
01110111 
_------_ 
11001101 


H-0UTPUt 
--.j 
I" 
INPUT---- 
.•·I_HI.Z_I_OUTPUT---.j 
I 
I 


C~FN~:~~Sm m 
I 
I 


C~FN~:~~Sm a 
f 
f 
ASYN 
SYN 
CLEAR 
CLEAR 


100110011 101100110 111001101 I 
01110111 
t 
f 
t 
t 
LOAOREG1 
SHIFT 
SHIFT 
EXCHANGE 
ANO REG2 
REG2 
REG2 
SERIN·O 
SERIN-l 
t 
LOAO 
REG1 


TEXAS ~ 
INSTRUMENTS 


II 


II 


SN54ALS963, 
SN54ALS964. 
SN74ALS963. 
SN74ALS964 
DUAL·RANK 8·BIT SHIFT REGISTERS WITH 3·STATE OUTPUTS 


Supply voltage, Vee . 
Input voltage: 
All inputs 
I/O ports. 


Operating free-air temperature 
range: 


7V 
7V 
.. 
5.5 
V 
- 55°C 
to 125°C 
ooe to 70°C 
-65°C 
to 150°C 


SN54ALS963, 
SN54ALS964 
SN74ALS963, 
SN74ALS964. 


SN54ALS963 
SN74ALS963 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply vollage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output 
current 
-1 
-2.6 
mA 


SEROUT 
8 
16 
IOl 
Low-level 
output 
current 


QA Ihru QH 


mA 


12 
24 


fclock 
Clock frequency 
(at 50% duty cycle) 
0 
25 
0 
25 
MHz 


Pulse duration 
eLK 1 high or low 
20 
20 


Iw 
ClK2 
high or low 
20 
20 
ns 


Data before eLK 1t 


GIN before ClK 11 


G"f:2 before ClK21 


Isu 
Setup 
time 
ns 
m before ClK 11 


GSH before ClK21 


SCLR before ClK 11 or ClK21 


Ih 
Hold time after eLK 1t or CLK2 t 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


SN54ALS964 
SN74ALS964 


MIN 


UNIT 


NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level 
input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


IOl 
I SEROUT 
8 
16 
Low-level output current I QA thru QH 
mA 
12 
24 


fclock 
Clock frequency (at 50% duty cycle) 
0 
25 
0 
25 
MHz 


Pulse duration 
eLK high or low 
20 
20 


Iw 
ACLR low 
ns 


Data before elK t 


GIN before 
CLKT 


Setup time 
G"f:2 before ClKl 


Isu 
m before ClK 
T 


ns 


GSH before ClKT 
I 


SClR before ClK 1 
i 


'h 
Hold time after ClK T 
I 
ns 


TA 
Operating free-air temperature 
I - 55 
125 
0 
70 
·C 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS963. 
SN54ALS964, 
SN74ALS963. 
SN74ALS964 
DUAL·RANK 8·BIT SHIFT REGISTERS WITH 3·STAH 
OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS963 
SN74AlS963 


PARAMETER 
TEST CONDITIONS 
SN54AlS964 
SN74AlS964 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
Vce 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
- 1.5 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H = 
-0.4 
mA 
Vee-2 
Vee-2 


VOH 
Vee 
- 
4.5 V, 
10H = 
-1 
mA 
2.4 
3.3 
V 


Vee 
- 
4.5 V, 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10l 
- 
8 mA 
0.25 
0.4 
0.25 
0.4 
SEROUT 
Vee 
~ 4.5 V, 
10l 
~ 16 mA 
0.35 
0.5 


VOL 
V 


Vee 
- 
4.5 V, 
10l 
: 
12 mA 
0.25 
0.4 
0.25 
0.4 
QA thru QH 


Vee 
~ 4.5 V, 
10l 
= 24 mA 
0.35 
0.5 


A thru H 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


II 
mA 
Any other 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 


IIH' 
Vee 
= 5.5 V, 
VI ~ 2.7 V 
20 
20 
"A 


III t 
Vee 
~ 5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10§ 
Vee 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


Outputs 
high 


'AlS963 
Vee 
~ 5.5 V 
Outputs 
low 
mA 


Ice 


Outputs 
disabled 


Outputs 
high 


'AlS964 
Vee 
~ 5.5 V 
Outputs 
low 
mA 


Outputs 
disabled 


II 


(I) 
.t::~ 
(J.. 
U 
C/)« 
"'C 
C 
CO 
C/) 
....I 


tAli typical values are at Vec 
= 5 V, TA 
= 25°C. 
« 


:t:ForI/O ports IQA throuh 0H), 
the parameters 
ItH and IlL include the off-state 
output current. 


§The output conditions have been chosen to produce a current that closely approximates one half of the tfue short-circuit output current. 10S. 


TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS963. 
SN54ALS964. 
SN74ALS963, 
SN74ALS964 


DUAL·RANK a·BIT SHIFT REGISTERS WITH 3·STATE OUTPUTS 


Vcc - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
5000. 


PARAMETER 
R2 - 
5000. 
UNIT 
(INPUT) 
(OUTPUT) 


TA - 
MIN to MAX 


SN54ALS963 
SN74ALS963 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


eLKl 
or 
25 
fmax 
Any Q 
30 
25 
30 
MHz 


ClK2 


tPlH 
10 
10 


ClK1 
Any Q 
ns 


tpHl 
14 
14 


tplH 
10 
10 
ClK2 
SEROUT 
ns 


tpHl 
14 
14 


tpHZ 
5E 


15 
15 
Any Q 
ns 


tplZ 
18 
18 


tPZH 
5E 


12 
12 
Any Q 
ns 


tpZl 
12 
12 


» 
r- 
en 


Ql:) 
Co 
» 
en 
.ALS964 switching 
characteristics 
(see Note 
1) 


(") 
;0' 
o 
c:: 
;::;: 
en 


Vcc - 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
R1 - 
5000. 


PARAMETER 
R2 - 
5000. 
UNIT 
(INPUT) 
(OUTPUT) 


TA - 
MIN to MAX 
SN54AlS964 
SN74AlS964 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


fmax 
ClK 
Any Q 
25 
30 
25 
30 
MHz 


tplH 
elK 
10 
10 
Any Q 
ns 


tpHl 
14 
14 


tplH 
ClK 
10 
10 
SEROUT 
ns 


tpHl 
14 
14 


tpHZ 
AClR 
Any Q or SEROUT 
14 
14 
ns 


tPHZ 
5E 
Any 
Q 
15 
15 


tplZ 
18 
18 


ns 


tpZH 
5E 
Any Q 
12 
12 
ns 


tpZl 
12 
12 


t All typical values are at VCC = 5 V. TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 


TEXAS '1!1 
INSTRUMENlS 


SN74ALS990, 
SN74ALS991 
B·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 


• 
3-State 
1/0- Type Read-Back 
Inpu\s 


• 
Bus-Structured 
Pinout 


• 
Choice of True or Inverting 
Logic 
'ALS990. 
. True Outputs 
'ALS991 
. . . Inverting 
Outputs 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages, 
Ceramic Chip Carriers, 
and 
Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These 8-bit latches are designed specifically 
for 
storing 
the contents 
of the input data bus plus 
providing 
the 
capability 
of 
reading-back 
the 
stored 
data onto the input 
data bus. 


The eight latches of the 'ALS990 
and 'ALS991 
are transparent 
Ootype. While the enable IC) is 
high, the Q outputs 
of the' 
ALS990 
will follow 
the 
data 
(0) 
inputs. 
For the 
'ALS991, 
the 
Q 
outputs 
will provide the complement 
of what is 
applied to its data 101 inputs. 


Read-back 
is provided 
through 
the 
read-back 
control 
input IOER8). When the control 
is taken 
low, the data present at the output 
of the data 
latche~ 
will 
be allowed 
to pass back onto the 
input data bus. When it is taken high, the output 
of the data latches will be isolated from the data 
(0) inputs. The read-back control does not affect 
the internal 
operation 
of the latches; 
however, 
precautions 
should be taken not to create a bus- 
conflict 
situation. 


The 
SN74ALS990 
and 
SN74ALS991 
are 
characterized 
for operation 
from O°C to 70°C. 


OERB 
1 U20 
Vcc 
1D 
2 I. 
10 
2D 
3 
18 
20 
3D 
11 
3Q 
4D 
16 
4Q 
5D 
15 
5Q 
6D 
" 
6Q 
7D 
8 
13 
7Q 
8D • 
12 
8Q 
GND 
10 
11 
C 


I 
'"cr: U 
Cl Cl w uo 
N •.... 
O> 
•... 


3 
2 
1 2019 
• 
18[ 


5 
11[ 


6 
16[ 


1 
15~ 
8 
"[ 
9 
1011 
12 13 


OERB 
10 


2D 
3D 
4D 
5D 
6D 
7D 
8D 
GND 


1 U20 
2 
I. 


3 
18 


• 
11 
5 
16 


6 
15 


7 
" 
8 
13 


• 
12 
10 
11 


o 
0 Iffi 
~IO 
N •.... 
0 > .... 


3 
2 
1 20 
19 


3D 
18 
20 
40 
17 
30 
50 
16 40 
6D 
15 
50 
70 
14 60 


9 1011 
12 13 
o Cl UIOIO 
coz 
00"'" 


'" 


PRODUCTION 
DATA documentl 
contain 
inform.tion 
current 
IS of publiCition 
dl'e. Products 
conform 
to 
specifications 
per the terms of TexIS Instruments 
=~~~:~~i~'i~:1~1i 
~:~~~ti:f 
:'IO::~:~:t:r~~' 
not 
TEXAS 
• 
INSTRUMENTS 


II 


SN74ALS990. 
SN74ALS991 
8·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 


logic symbols t 


'ALS990 
'ALS991 


OERB 
(11 
111 
OERB 


C 
(111 
(111 


C 


(21 
121 
10 
(191 
10 
(191 
10 
10 


131 
(181 
20 
131 
(1BI 
20 
20 
20 


3D 
(41 
(171 
30 
3D 
(41 
(171 
30 


40 
(51 
(161 
40 
40 
(51 
(161 
40 


50 
161 
1151 
50 
50 
(61 
(151 
50 
(71 
(141 
60 
60 
(71 
(141 
60 
60 


70 
(BI 
1131 
70 
(81 
1131 
70 
70 


(91 
(121 
80 
191 
(121 
80 
80 
80 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 


TEXAS "'!1 
INSTRUMENTS 


SN74ALS990, 
SN74ALS991 
8-BIT D·TYPE TRANSPARENT 
READ-BACK LATCHES 


'ALS991 


OERB 
III 


1111 
C 


10 
121 
10 


20 
131 
20 fI 
20 
20 
III•.. 
'5u.: 
(.) 


30 
3D 
141 
30 
en 
~ 


"0 
c: 
CO 
en 


40 
40 
40 
ISI 
40 


...J 
~ 


TEXAS ~ 
INSTRUMENTS 


DATA BUS =-::::x 
INPUT DATA 
»W 
READ BACK )))))'i 
!--.... 
tl. 
th---.j: 
: 


C 
I 
I 
: 
: 


~tsut 
~l. 
ten~ 
,.tdiS"; 
_I 
1 
I 
I 
I 
I 


~~ 
~~ 


a 
..IX~~_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-=.x:= 
Bt This setup time ensures the ,eadback ci,cuit will not c'eate a conflict on the input data bus. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SN74ALS990. 
SN74ALS991 


8·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 


Supply voltage, 
Vee 
. 
Input voltage, 
(OERS and e inputs) 
.. 
Voltage 
applied to 0 inputs 
.. 
Operating free-air temperature 
range SN74ALS990, 
SN74ALS991 


Storage temperature 
range 
. 


7V 
7V 
5.5 V 
ooe to 700e 
-65°e 
to 1500e 


MIN 
NOM 
MAX 
UNIT 
vCC 
Supply voltage 
4.5 
5 
5.5 
V 


V,H 
High-level 
input voltage 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
V 


Q 
-2.6 


IOH 
High-level 
output current 
mA 
0 
-0.4 


Q 
24 
IOL 
Low-level 
output current 
mA 
0 
8 
tw 
Pulse duration. 
enable C high 
10 
ns 


Setup time 
I Data before C! 
10 
tsu 
I Data befo,e OER81 
10 
ns 


th 
Hold time 
I Data afte, CI 
5 
ns 


TA 
Operating 
free-air temperature 
0 
70 
·C 


TEXAS 
~ 
INSTRUMENTS 


SN74ALS990. 
SN74ALS991, 
H·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 


electrical characteristics over recommended operating free-air temperature 
range (unless otherwise 


noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
V 


All 
outputs 
Vee 
~ 4.5 V to 5.5 V, 
10H = 
-0.4 
mA 
VCC-2 
V 
VOH 
Q or 
Q 
Vee 
~ 4.5 V, 
10H - 
- 2.6 mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
D 
Vee 
- 
4.5 V, 
10L = 8 mA 
0.35 
0.5 
VOL 
V 


CorD 
Vee 
- 
4.5 V, 
10L - 
12 mA 
0.25 
0.4 


Vee 
~ 4.5 V, 
10L ~ 24 mA 
0.35 
0.5 


II 
OER8, e 
Vee 
= 5.5 V, 
VI ~ 7 V 
0.1 
mA 
o inputs 
Vee 
~ 5.5 V, 
VI - 
5.5 V 
0.1 


IIH 
OER8, e 
20 
Vee 
~ 5.5 V, 
VI ~ 2.7 V 
"A 
o inputs! 
20 


IlL 
OER8, e 
-0.1 


Vee 
~ 5.5 V, 
VI = 0.4 V 
mA 


o inputs; 
-0.1 


10! 
Vee 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
mA 


o outputs 
high 
27 
50 


'ALS99O 


Vee 
~ 5.5 V, OERB high 
Q outputs low 
40 
70 


Ice 
mA 


Q outputs high 
25 
45 
'ALS991 
Q outputs low 
45 
75 


tAil typical values are at VCC = 5 V, TA 
= 25°C. 
:t:For1/0 ports, the parameters 
IIH and IlL include the off-state 
output current. 


§The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit output current, 10S' 


TEXAS 
~ 
INSTRUMENTS 


II 


II 


SN74ALS990. 
SN74ALS991 
8-BIT D-TYPE TRANSPARENT 
READ-BACK LATCHES 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


FROM 
TO 
CL - 
50 pF. 
CL - 
50 pF. 


PARAMETER 
TA - 
25°C. 
TA 
- 
O°C 
to 70oe. 
UNIT 
(INPUT) 
IOUTPUT} 
See Figures 1 and 2 
See Figures 1 and 2 


MIN 
TYP 
MAX 
MIN 
MAX 


tpLH 
8 
14 
4 
17 
0 
Q 
ns 
tpHL 
11 
22 
5 
24 


tPLH 
13 
22 
6 
26 


C 
Q 
ns 


tPHL 
16 
23 
8 
26 


len 
OER8 


12 
18 
4 
21 
D 
ns 


tdis 
10 
18 
4 
19 


VCC - 
5 V. 
VCC - 
4.5 V to 5.5 V. 


FROM 
TD 
CL - 
50 pF. 
CL - 
50 pF. 


PARAMETER 
TA - 
25°C. 
TA 
- 
OOC to 70oe. 
UNIT 
(INPUT) 
IOUTPUT) 


See Figures 1 and 2 
See Figures 1 and 2 


MIN 
TYP 
MAX 
MIN 
MAX 


tpLH 
Q 
12 
15 
4 
20 
D 
ns 


tpHL 
9 
12 
4 
15 


tpLH 
Q 
17 
21 
9 
28 


C 
ns 


IpHL 
14 
18 
7 
23 


len 
OER8 
12 
17 
4 
22 
D 
ns 


tdis 
8 
12 
4 
17 


TEXAS -1!1 
INSTRUMENTS 


SN74ALS99~ 
SN74ALS991 


8·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 


FROM OUTPUTD 


TEST 
UNOER TEST 
POINT 


Cl 
5000 


(See Note 
A) 


~ 


_____ 
3.5V 


~.3V 


------ 
I - 
- 
- 
- 
- 
- 
- 
- 
0.3 V 
•• tsu ..,e- th ~ 


~ 


I 
-:----3.5V 
1.3 V 
1.3 V 


0.3V 


INPUT 
~-l.;V- 
- 
- 
3.5V 


---../f 
I." v 
~ 
0.3 V 


tplH~ 
I4----*-tPHl 


J 
I 
I 
J 
IN.PHASE~' 
' 
-,-- 
VOH 


OUTPUT 
, 
1.3 V 
: 
1.3 V 
, 
VOL 


tPHl~ 
:'--""-"tPlH 
I 
I 
OUT-QF-PHASE ~. 
'" 
v::-: 
VOH 
OUTPUT 
~~.~V 
(SeeNote 01 
- 
- 
- 
VOL 


VOL TAGE WAVEFORMS 
PROPAGATION OElAY 
TIMES 


7V 
~ 


Sl 


FROM OUTPUT 
UNOER TEST 
Cl 


(See Note A) 


TEST 
POINT 


1 kO 


~.o" 
~3.5V 
L 
~C~~_ 
I 
-:--- 
- ---- 
0.3 V 


tPZl............. 
~ 
"tPlZ 
I 
I 
II 
I 
I 
I : 
=::: 3.5V 


WAVEFORM1~1.3V 
i :~3V 


SlClOSED 
i ~-~-~~I=~ 
VOL 
(SeeNote 81 
tPZH ~ 
I 
T 
1 -'~3_~_ 
V 
WAVEFORM 2 
I 
- ----f- 
OH 
S10PEN 
1.3 V 
(SeeNote 81 
0.3 V ~O V 


OUTPUT 
CONTROL 
(low-level 


enabling) 


NOTES: 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. All input 
pulses have the following 
characteristics: 
PAR $ 
1 MHz, tr = 
tf 
= 2 ns. duty cycle 
= 50%. 
D. When measuring propagation delay times of 3-state outputs, 
switch 51 is open. 


TEXAS "!1 
INSTRUMENTS 


II 


SN74ALS992, 
SN74ALS993 


9·BI1 D·TYPE TRANSPARENT 
READ·BACK LATCHES 
WITH 3·ST ATE OUTPUTS 


02836. 
APRIL 
1984 
REVISED JANUARY 
1986 


• 
3-State 
1I0-Type Read-Back Inputs 


• 
Bus-Structured 
Pinout 


• 
Choice of True or Inverting 
Logic 


•ALS992 
. . . True Outputs 


•ALS993 
. . . Inverting 
Outputs 


• 
Designed with 
9 Bits for Parity Applications 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 9-bit latches are designed specifically 
for 
storing the contents 
of the input data bus plus 
providing 
the 
capability 
of 
reading-back 
the 
stored data onto the input data bus. In addition, 
they provide a 3-state buffer-type output and are 
easily implemented 
in parity applications. 


The nine latches of the' ALS992 
and' ALS993 
are transparent 
Ootype. While the enable (C) is 
high, the Q outputs 
of the' ALS992 
will follow 


the data (0) inputs. 
For the 'ALS993, 
the Q 


outputs will provide the complement 
of what is 
applied to its data (0) inputs. On both devices, 
the 0 or Q outputs will be in the 3-state condition 
when output 
enable OEO is high. 


Read-back 
is provided 
through 
the read-back 
control input (OERS). When the control is taken 
low, the data present at the output of the data 
latches 
will be allowed 
to pass back onto the 


input data bus. When it is taken high, the output 
of the data latches will be isolated from the data 
(0) inputs. The read-back contml does not affect 
the internal operation 
of the latches; 
however, 


precautions should be taken not to create a bus- 
conflict 
situation. 


The 
SN74ALS992 
and 
SN74ALS993 
a~ 


characterized 
for operation from OOCto 70°C. 


DEAB 
VCC 


'0 
10 
20 
20 


3D 
30 
40 
40 


50 
50 
60 
60 
70 
70 
80 
80 
90 
'0 
90 
CLR 
,. 
OEO 
GNO " 
13 
C 


['" 
<r 
U 


OQLlJUUOO 
(',1 •....0 z> 
..... 
N 


3D 
40 
50 


NC 
60 
70 
10 
80 
II 


4 
3 
2 
1 282726 
25 
30 


24 
4Q 


23 
50 


22 
NC 


21 
60 


20 
70 
19 
80 


121314151617 
18 


OERB 


10 
20 
3D 
40 
• 


50 
60 
7 


70 
80 
90 
10 


ClR 
11 
GND 
12 


3D 
s 
40 
6 
50 
7 


NC 
8 


60 
9 
70 
10 


80 
11 


4 
J 
2 
, 
282726 


25 
30 


24 
40 


23 
50 


22 
NC 


21 
65 
20 
70 


19 
85 


12131415 
1617 
18 
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SN74ALS992, 
SN74ALS993 
9·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 
WITH 3-STATE 
OUTPUTS 


1141 
•..•.. 


EN3 
III 
•..•.. 


EN2 
Ill) 
•..•.. 


R 
(131 
Cl., 
r 
121 
10 
123) 
I.- 


2\7 
3\7 


131 
1221 


(4) 
(211 


(5) 
(201 


(6) 
(19) 


(7) 
1181 


(8) 
1171 


191 
1161 


(10) 
115) 


OEO 


OERB 


CLR 


C 


10 
10 


20 
20 


30 
3D 


40 
40 


50 
50 


60 
60 


70 
70 


80 
80 


90 
90 


114) 
•..•... 


EN3 
III 
•... 
EN2 
Ill) 
•..... 


R 
(131 
Cl, 
r 
(2) 
(231 
4- 


10 


2\7 
3\7 


(3) 
(22) 


(4) 
(211 


(5) 
(201 


161 
1191 


17) 
118) 


(81 
(17) 


191 
1161 


110) 
(151 


tThese 
symbols are in accordance 
with ANSI/IEEE 
Std 91~1984 and lEe Publication 
617-12. 


Pin numbers are for OW and NT packages. 
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SN74ALS992. 
SN74ALS993 
9·BIT D·TYPE TRANSPARE 
T READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 


TEXAS • 
INSTRUMENTS 


DATA BUS 
~ 
INPUT DATA 
l4--'so 
~I. 
Ih-I 


1 
1•.-----------------,---,----- 
I4---'SO'---+j 
~Id;s 


I.IPd.J1 
•.--------------, 
I.lpd.l 
'-----------.-r- 


• 


O 
X 
I\-- 


CLR ~ H, OEO ~L 
*Thls setup time ensures the readback CirCUitwill not create a conflict on the Input data bus 


SN74ALS992, 
SN74ALS993 


9·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 


Supply voltage, 
Vcc 
' 
. 


Input voltage, 
IOERS, OE, CLR, and C inputs) 
. 
Voltage 
applied to 0 inputs and to disabled 3-state 
outputs 


Operating 
free-air temperature 
range. 
. 
. 
Storage temperature 
range 


7V 
7V 


5.5 
V 


. . . . . . . . .. 
OoC to 70°C 
-65°C 
to 150°C 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


Oor 
Q 
-2.6 
IOH 
High-level output current 
mA 
0 
-0.4 


Q or Q 
24 
IOL 
Low-level 
output 
current 
mA 
0 
8 


Pulse duration 
Enable C high 
10 
'w 
CLRlow 
10 
ns 


Setup 
time 
Data before C! 
10 


'su 
Data before GERS! 
10 
ns 


th 
Hold time 
Data 
after 
C! 
5 
ns 


TA 
Operating free-air temperature 
0 
70 
·C 


TEXAS -I!} 
INSTRUMENTS 


SN74ALS992, 
SN74ALS993 


9-BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 
WITH 
3·STATE 
OUTPUTS 


electrical characteristics over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYPt 
MAX 
UNIT 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.2 
V 


All outputs 
Vee 
- 
4.5 V to 5.5 V. 
IOH - 
-0.4 
mA 
Vee -2 
VOH 
V 
Q or Q 
Vee 
- 
4.5 V. 
10H - 
-2.6 
mA 
2.4 
3.2 


Vee 
~ 4.5 V. 
10L ~ 4 mA 
0.25 
0.4 
0 
Vee 
- 
4.5 V. 
10L - 
8 mA 
0.35 
0.5 
VOL 
V 


Q or 11 
Vee 
~ 4.5 V. 
IOL~12mA 
0.25 
0.4 


Vee 
- 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 
~ 
GorQ 
Vee 
~ 5.5 V. 
Vo 
= 2.7 V 
20 


10ZL 
Vee 
5.5 V. 
Vo 
- 
0.4 V 
20 
pA 


II 
o Inputs 
Vee 
- 
5.5 V. 
VI - 
5.5 V 
0.1 
mA 
All other 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 


IIH 
o inputs! 
Vee 
~ 5.5 V. 
= 2.7 V 
20 


All other 
VI 
20 
pA 


IlL 
o inputst 
-0.1 


All other 
Vee 
~ 5.5 V. 
VI = 0.4 V 
mA 


-0.1 


10! 
Vee 
= 5.5 V. 
Vo 
~ 2.25 V 
-30 
- 112 
mA 


Q outputs high 
30 
50 


'ALS992 
Vee 
~ 5.5 V. OERB high 
Q outputs low 
50 
80 
mA 


Ice 
Q outputs disabled 
35 
55 


Q outputs high 
30 
50 


'ALS993 
Vee 
~ 5.5 V. OERB high 
Q outputs low 
52 
82 
mA 


Ooutputs 
disabled 
40 
60 


t All typical values are at Vec 
= 5 V, TA 
= 25°C. 
t For I/O ports. the parameters 
IIH and IlL include the off-state 
output current. 


§ The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit output current. 10S. 


TEXAS "'!1 
INSTRUMENTS 


SN74ALS992. 
SN74ALS993 


9·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 
WITH 3·STATE 
OUTPUTS 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


FROM 
TO 
CL - 
50 pF. 
CL - 
50 pF. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUn 
TA - 
25°C 
TA 
- 
aoe 
to 70°C 


MIN 
TYP 
MAX 
MIN 
MAX 


'PLH 
7 
10 
3 
14 
D 
0 
ns 


'PHL 
9 
13 
4 
16 


'pLH 
12 
15 
6 
20 


C 
0 
ns 


'pHL 
15 
19 
8 
25 


'pHL 
CLR 
0 
'2 
16 
6 
20 
ns 


'PHL 
D 
, 5 
22 
8 
26 


len 
OERB 


11 
17 
4 
21 
D 
ns 


tdis 
6 
11 
2 
14 


len 
OEO 
11 
16 
4 
1B 
0 
ns 
tdis 
6 
10 
1 
14 


VCC - 
5 V. 
VCC - 
4.5 V to 5.5 V. 


FROM 
TO 
CL - 
50 pF. 
CL - 
50 pF. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
aoe 
to 70°C 


MIN 
TYP 
MAX 
MIN 
MAX 


'pLH 
Q 
11 
14 
6 
20 


D 
ns 


'pHL 
B 
11 
4 
15 


'pLH 
Q 
16 
20 
9 
2B 
C 
ns 


'pHL 
13 
16 
7 
22 


'pLH 
CLR 
0 
10 
13 
5 
17 
ns 


'pLH 
D 
15 
22 
B 
26 


'en 
OERB 
11 
17 
4 
21 
D 
ns 
tdis 
6 
11 
2 
14 


len 
OEO 
Q 
11 
16 
4 
20 
ns 


tdis 
6 
10 
1 
12 


TEXAS 
~ 
INSTRUMENTS 


SN74ALS992. 
SN74ALS993 
9-BIT OoTYPE TRANSPARENT 
READ-BACK LATCHES 
WITH 3-STATE 
OUTPUTS 


7V 
~ 
Sl 


FROM OUTPUT 
UNDER TEST 


CL 


(See Note 
A) 


TEST 
POI~T 
5000 


./ 
3.5V 
./i 1.3 V 
------ 
: - - 
- - 
- - 
- - 
0.3 V 
•• 
·su .••••.. 
·h~ 


~ 


t 
-:----3.5V 
1.3V 
1.3 V 


0.3V 


INPUT 
~-1.; 
V- 
- 
- 
3.5 V 
-.-/f, ..JV 
~ 
O.3V 


'PLH~ 
I4-----*-tpHL 


~ 


' 
I 
I 
_I_-VOH 
IN.PHASE 
I 
I 
I 
OUTPUT 
: 
1.3 V 
: 
1.3 V 
I 
VOL 
tpHL~ 
------"""'PLH 
I 
I 
OUT~F~HASE~1~\1 
~ 
VOH 
OUTPUT 
~~.~V 


ISeeNo•• 01 
- 
- 
- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


7V 
~ 
Sl 


FROM OUTPUT 
UNDER TEST 


CL 


(See Note AI 


TEST 
POINT 


1 kO 


~ 
~tw~ 


~ 
•• 
v'W.~ 


~--- 


OUTPUT 
~ 
3.5V 
CONTROL 
1.3 V 
1.3 V 


(low-level 
I 
-:-- 
- - ---- 
0.3 V 
enabling) 
tPZL~ 
-III Jll-tPLZ 
I I 
I I 
I 
I 
I I 
••••3.5 V 


WAVEFORM 1--;\! 
1.3V 
i :~3V 


Sl CLOSED 
I ~.=-------=.I=~= 
VOL 
(SeeNo•• Bl 
'PZH":--" 
I 
T 


~ 


""'I!"..'~H_Z_t._ 
V 
WAVEFORM 2 
I 
-----f- 
OH 
S10PEN 
1.3 V 
(See Note Bl 
0.3 V -0 V 


VOL TAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 


NOTES: 
A. CL includes probe and 119capacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control 
C. All Input 
pulses have the following 
characteristics: 
PRR ~ 1 MHz, tr 
= tf 
= 2 ns, duty cycle 
= 50%. 


D. When measuring propagation delay times of 3-state outputs, 
sWItch 51 is open. 


TEXAS ~ 
INSTRUMENTS 


fI 


SN74ALS994, 
SN74ALS995 
10-BIT D-TYPE TRANSPARE 
T READ-BACK LATCHES 


• 
3-State 
110-Type Read-Back Inputs 


• 
Bus-Structured 
Pinout 


• 
Choice of True or Inverting 
Logic 


'ALS994 
True Outputs 
'ALS995 
Inverting 
Outputs 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These 10-bit latches are designed specifically for 
storing the contents 
of the input data bus plus 
providing 
the 
capability 
of 
reading-back 
the 
stored data onto the input data bus. 


The ten latches of the' ALS994 and' ALS995 are 
transparent 
D-type. While the enable (CI is high, 


the Q outputs 
of the 'ALS994 
will follow 
the 
data (0) inputs. For the' ALS995, 
the Q outputs 
will provide the inverse of what is applied to its 
data (0) inputs. 


Read-back 
is provided 
through 
the 
read-back 
control input (OERS). When the control is taken 
low, the data present at the output 
of the data 
latches 
will be allowed 
to pass back onto the 
input data bus. When it is taken high, the output 
of the data latches will be isolated from the data 
(01 inputs. The read-back control does not affect 
the internal operation 
of the latches; 
however, 
precautions should be taken not to create a bus- 
conflict 
situation. 


The 
SN74ALS994 
and 
SN74ALS995 
a~ 
characterized 
for operation 
from OOCto 70°C. 


02856. 
OCTOBER 
1984 - REVISED 
JANUARY 
1986 


SN74ALS994 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


OERB 
1 U24 
VCC 
10 
2 
23 
10 


20 
3 
22 
20 


30 
4 
21 
30 


40 
5 
20 
40 


50 
6 
19 
50 


60 
7 
18 
60 


70 
8 
17 
70 


80 
9 
16 
80 


90 
10 
15 
90 


100 
11 
14 
100 
GNO 
12 
13 
C 


28 2726 


25 


24 


23 


22 


21 


20 


19 
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30 
5 
40 
6 
50 
7 


NC 
8 
60 
9 
70 
10 
80 
11 


12 1314 
151617 
18 
ooouuaa 
m022 
am 
~(:J 


II 


II 


SN74ALS994. 
SN74ALS995 


1D·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


17 


16 


15 


14 


13 


OERB 


10 
20 


3D 
40 
50 
60 
70 
80 
90 
10 


100 
11 


GNO 
12 


(23) 
10 


(221 20 
(211 3Q 
(20) 
40 


(19) 
50 
(18) 
50 


(171 70 
(161 80 
(15) 
90 
(14) 
100 


3D 
5 
40 
6 
50 
7 


NC 
8 
60 
9 
70 
10 
80 
11 


12131415161718 


oooUUIO,O 
mozz 
Om 
~t9 


tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 


p," numbers shown are for OW and NT packages. 
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SN74ALS994. 
SN74ALS995 
10·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 


logic diagrams (positive logic) 


'ALS994 
'ALS995 


OERB 
(1) 
OERB 
(1) 


C 
1131 
C 


10 
121 
121 
10 


(31 
(31 
II 


20 
20 
20 
20 
en.~ 
j 
(J 
.!: 
141 
14) 
JO 
(.) 
30 
30 
30 
en« 
"C 


(5) 
(51 
C 


40 
40 
40 
ca 
en 
...J« 


16) 
(61 
50 
50 
50 
50 


171 
(71 
60 
60 
60 
60 


(8) 
(8) 
70 
70 
70 
70 


80 
(9) 
191 
80 
80 


90 
1101 
(10) 
90 
90 
90 


100 
(11) 
100 
(111 
100 
100 


Pin numbers shown are for OW and NT packages. 
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SN74ALS994, 
SN74ALS995 
10-BIT D-TYPE TRANSPARENT 
READ-BACK LATCHES 


}ffiffi 
." 
th------l 
~I 
_ 
I--tsu~ 
~'cliS.-j 


j.tpd.jl 
••.------------11 
j..tpd.-j 
'I 
~-----------------------------'--r_ 


Q 
X'- 
--'I'\....-- 
B'This 
setup time ensu,es the ,eadback ci,cuit 
will not create a conflict 
on the input data bus. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


OATA BUS==:),( 
I---tsu 


Supply voltage. 
Vee 
... 


Input voltage 
(OERS and e) . 
Voltage 
applied to D inputs 
Operating 
free-air temperature 
range 
. 


Storage temperature 
range 


7V 
7V 
5.5 V 


aoe to 7aoe 
-65°e 
to 15aoe 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
4.5 
5 
5.5 
V 


V,H 
High-level input voltage 
2 
V 


V,L 
Low-level input voltage 
0.8 
V 


Q or Q 
-2.6 
'OH 
High-level output current 
mA 
0 
-0.4 


Q or Q 
24 
mA 
'OL 
Low-level output current 
0 
8 


tw 
Pulse duration, enable C high 
10 
ns 


Data before C! 
10 


tsu 
Setup 
time 


Data before OERB! 1 
ns 


10 


th 
Hold time 
I'nput 
data afte, Cl 
5 
ns 


TA 
Operating free-air temperature 
0 
70 
·C 


TEXAS • 
INSTRUMENTS 


SN74ALS994. 
SN74ALS995 
10·BIT D·TYPE TRANSPARENT 
READ·BACK LATCHES 


electrical characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 


noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typl 
MAX 
UNIT 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.2 
V 


All outputs 
Vee 
- 
4.5 V to 5 5 V, 
10H - 
0.4 mA 
VCC- 2 
VOH 
V 
Q or 
Q 
Vee 
= 4.5 V, 
10H = 
-2.6 
mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
10L - 
4 mA 
0.25 
0.4 
0 
Vee 
- 
4.5 V, 
IOL - 
8 mA 
0.35 
0.5 
VOL 
V 


Q orO 
Vee 
- 
4.5 V, 
10L = 12 mA 
0.25 
0.4 


Vee 
- 
4.5 V, 
10L - 
24 mA 
0.35 
0.5 


OERB, e 
Vee 
= 5.5 V, 
VI = 7 V 
0.1 


II 
mA 


D inputs 
Vee 
- 
5.5 V, 
VI - 
5.5 V 
0.1 


OERB, e 
20 
IIH 
o inputst 
Vee 
= 5.5 V, 
VI = 2.7 V 
"A 
20 


OERB, e 
-0.1 
IlL 
Vee 
= 5.5 V, 
VI = 0.4 V 
mA 
o inputst 
-0.1 


101 
Vee 
= 5.5 V, 
Vo = 2.25 V 
-30 
-112 
mA 


o outputs high 
30 
50 
'ALS994 


Vee 
= 5.5 V, 
o outputs low 
52 
82 
Ice 
mA 
OERB high 
Q outputs high 
30 
50 
'ALS995 


Q outputs low 
55 
B5 


t All typical values are at VCC 
= 5 V. TA 
= 25°C. 
t For I/O ports. the parameters 
IIH and IlL include the off-state 
output current. 


§ The output conditions have been chosen to produce a current that closely approximates one-half the true short-circuit output current, lOS- 


TEXAS -1!1 
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II 


SN74ALS994, 
SN74ALS995 
10·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


FROM 
TO 
Cl 
- 
50 pF. 
Cl 
- 
50 pF. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25'C 
TA 
- 
OOC to 70°C 


MIN 
TYP 
MAX 
MIN 
MAX 


IplH 
7 
10 
3 
14 
0 
Q 
ns 


IpHl 
11 
15 
4 
18 


IPlH 
12 
16 
6 
21 
C 
Q 
ns 


IpHl 
16 
21 
8 
27 


len 
OER8 
11 
17 
4 
21 
0 
ns 


tdis 
9 
13 
2 
16 


• 
'ALS995 switching characteristics (see Figure 1) 
> 
r- 
en 
III~Q. 
> 
en 
(") 
:;;'oI: 
;::;.- 
ten 
= tPZH 
or tpZL 
en 
tdis 
= tpHZ or tpLZ 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


FROM 
TO 
Cl 
- 
50 pF. 
Cl 
- 
50 pF. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25'C 
TA - 
O'C 
10 70'C 


MIN 
TYP 
MAX 
MIN 
MAX 


IplH 
0 
Q 
12 
16 
6 
20 


IPHL 
9 
12 
4 
15 
ns 


IPlH 
Q 
17 
23 
9 
28 
C 
ns 
IpHL 
14 
19 
7 
22 


len 
OERB 
12 
18 
4 
21 
0 
ns 
tdis 
8 
12 
2 
15 


TEXAS ~ 
INSTRUMENTS 


SN74ALS994. 
SN74ALS995 


10·BIT D·TYPE TRANSPARE 
T READ·BACK LATCHES 


FROM 
OUTPUT 
TEST 


UNOER 
TESTq: 
POINT 
CL 
500 
II 


(See Note AI 


~----3.5V 
----~.->:~----- 0.3 V 


•• t,u .••••.•th -tt 


~ 


I 
-:----3.5V 


1.3 V 
1.3V 
0.3V 


INPUT 
~-1.;V- 
- 
- 
3.5V 


~I."V 
~O.3V 


tPLH~ 
~tPHL 


~ 


'I 
I 
I 
_l_-VO 


IN-PHASE 
I 
I 
I 
H 
OUTPUT 
~ 
1.3 V 
: 
1.3 V 
I 
VOL 


tPHL--l4-----+l 
~tPLH 
I 
I 
OUT~F~HASE~.,,, 
~ 
VOH 


OUTPUT 
~~.~v 


(See Note 
0) 
- 
- 
- 
VOL 


7V 
~ 
S1 


FROM 
OUTPUT 


UNDER 
TEST 
CL 


(See Note Al 


TEST 


POINT 


1 kll 


~--- 


~,.~v 
I.~V~ 


~ 
tw-----' 
~~tw.~y- 


~--- 


OUTPUT 
~ 
3.5V 


CONTROL 
1.3 V 
1.3 V 


(low-level 
I 
-:-------- 
O.3V 


enabling) 
tPZL~ 
-... 
•... tPlZ 
I 
I 
I I 


I 
I 
I : 
lit: 3.5V 


WAVEFORM 
1 ----y\! 
1.3V 
i :~3V 


S1 CLOSED 
i ~-------:.I=-= 
VOL 


(See Note Bl 
tPZH ~ 
I 
T 


~ 


"'I!-~~H!_t_ 
V 


WAVEFORM 
2 
I 
- ----f- 
OH 


S10PEN 
1.3 V 


(See Note B) 
0.3 V 
-0 
V 


VOLTAGE 
WAVEFORMS 


ENABLE 
AND 
DISABLE 
TIMES, 
THREE·STATE 
OUTPUTS 


NOTES: 
A. 
CL 
Inetudes 
probe 
and 
jig 
capacitance. 


B. 
Waveform 
1 IS for 
an output 
with 
internal 
conditions 
such 
that 
the 
output 
IS low 
except 
when 
disabled 
by the 
output 
control 


Waveform 
2 IS for 
an output 
with 
internal 
conditions 
such 
that 
the 
output 
is high 
except 
when 
disabled 
by the 
output 
control. 


C. 
All 
Input 
pulses 
have 
the 
following 
characteristics; 
PAA 
::s 1 MHz, 
tr 
== 
tf 
== 
2 ns. 
duty 
cycle 
== 
50%. 


D. 
When 
measUring 
propagation 
delay 
times 
of 
3-state 
outputs, 
switch 
S 1 is open. 


TEXAS 
~ 
INSTRUMENTS 


B 


SN74ALS996 
a·BIT D·TYPE EDGE·TRIGGERED READ·BACK LATCHES 


• 
3-State 
I/O-Type 
Read-Back Inputs 


• 
Bus-Structured 
Pinout 
• 
Tic Determines 
True or Complementary 
Data at Q Outputs 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Both Plastic and Ceramic Chip 
Carriers. and Standard 
Plastic and Ceramic 


300-mil 
DIPs 


02854, 
OCTOBER 
1984-REVISEO 
JUNE 
1986 


OW OR NT PACKAGE 


(TOP VIEWI 


10 
1 V24 
VCC 
20 
2 
23 
10 


3D 
3 
22 
20 


40 
4 
21 
30 


50 
5 
20 
40 


60 
6 
19 
50 


70 
7 
18 
60 


80 
~ 
17 
70 
EN 
~ 
16 
80 
fI 


AD 
10 
15 
G 
CLK 
11 
14 
TIC 
GNO 
12 
13 
CLR 
en.~ 


FN PACKAGE 
:J 
CJ 
(TOP VIEW) 
.. 


u 
U 
0 0 0 u uo 0 
C/) 
M 
N 
z>- 
N 


4 
3 
1 28 2726 
« 


40 
5 
25 
30 
"Cc: 


50 
6 
24 
40 
CtI 


60 
7 
23 
50 
C/) 
NC 
8 
22 
NC 
..J 


70 
9 
21 
60 
« 


80 
10 
20 
70 


EN 
11 
19 
80 


12131415161718 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These 8-bit registers are designed specifically for 
storing the contents 
of the input data bus plus 
providing 
the 
capability 
of 
reading-back 
the 


stored data onto that 
bus. The Q outputs 
are 


designed with 
bus-driving 
capability. 


The edge-triggered 
flip-flops 
enter the data on 
the 
low-to-high 
transition 
of the 
clock 
(CLK) 


when enable (EN) is low. Data can be read-back 
onto the data inputs by taking the read input (RD) 
low. in addition to having EN low. Whenever EN 
is high. both the read-back and write modes are 
disabled. Transitions on EN should only be made 
with CLK high in order to prevent false clocking. 


The polarity of the Q outputs 
can be controlled 
by the polarity 
input TIC. When TIC is high. Q 
will 
be ,the same as is stored in the flip-flops. 


When 
TIC 
is low. 
the 
output 
data 
will 
be 
inverted. The Q outputs can be placed in a high- 
impedance state by taking the output control (GI 
high. The output 
control G does not affect 
the 
internal operations 
of the register. Old data can 
be retained or new data can be entered while the 
outputs 
are off. 


A low level at the clear input (CLR) resets the internal registers low. The clear function 
is asynchronous 


and overrides 
all other register functions. 


The -1 version of the SN74ALS996 
is identical 
to the standard 
version 
except 
that the recommended 


maximum 
IOL is increased to 48 milliamperes. 


The SN74ALS996 
is characterized 
for operation 
from OOC to 70°C. 


PRODUCTIO. 
DATA docum.nt. 
cont.in 
inform.tion 
current as of publication dltl. Products 
cOliform to 


specific.tionl 
,.r 
the terms of Telll 
Instruments 
::=:~~i~'t::I~"" 
~~~~~i:f 
:,io:=::::~:n~ 
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TEXAS -1!1 
INSTRUMENTS 


II 


SN74ALS996 
8·BIT D·TYPE EDGE·TRIGGERED READ·BACK LATCHES 


ClK 
1111 


10 III 


20 
(21 


3D 
131 


40 
141 
50 
(51 


60 
(61 


7D 
171 


80 
(81 


G~ 


T/C~~ 


ClR~ 
Rii 
1101 


EN 
191 


ClK 


10_1_11__ 


1231 
10 


1221 
20 
1211 
3D 
1201 
40 
1191 
50 
(181 
50 
1171 
70 
(161 
80 


TEXAS '1!1 
INSTRUMENTS 


SN74ALS996 
B·BIT D·TYPE EDGE·TRIGGERED READ·BACK LATCHES 


timing diagram 


(TIC = HI 


D ~ 
INPUT DATA 
~ 
READ·BACK DATA 
~I 
( 
I 
I 
I 
~'SU~'h---.l 
I 
I 
_______ 
I4-·w...., 
I 
I 
I 
U 
: 
I+-tsu-+1 
I 
-----1 
II 
I 
~ 
I 
I 
I 
I 
l4--'h~ 
'dis-------"'" 
*1'en+! 
I 
I 
I~ 
~, 
: 
I 
ll 
_ 
t--'p-+I I 


: 
/ ••.,.:-OU-T-P-U-T-~:~:~:~"I 
--"'~ 
O_UT_P_U_T_D_AT_A 
_ 


I 
I 
f4"'dis+f 
~ 
: 
: 
I 
I 
i 
I 
------------------- 
I 
I 
WRITE 
READ-BACK 


~~~"""'-~ 
_...JC 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l4-.en+l 
'd is--j+----+f 
I 
I 
I 
11_ 


I 
ASYNC 
CLEAR 


TEXAS ~ 
INSTRUMENTS 


fI 


II 


SN74ALS996 
8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


Supply voltage, 
Vee 
. 


Input voltage 
(G, RD, EN, elK, 
elR, 
and TIC) 
. 
Voltage applied to D inputs and to disabled 3-state 
outputs 
Operating 
free-air temperature 
range. 


Storage temperature 
range 
.. 


7V 
7V 
5.5 V 
ooe to 700e 


-65°e 
to 1500e 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


Vil 
Low-level input voltage 
0.8 
V 


Q 
-2.6 


IOH 
High-level output 
current 
mA 
0 
-0.4 


24 
Q 
48' 
IOl 
Low-level output current 
mA 


0 
8 


fclock 
Clock frequency 
0 
35 
MHz 


CLR low 
10 


Iw 
Pulse duration 
elK low 
14.5 
ns 


ClK 
high 
14.5 


Data before eLK t 
15 


Setup 
time 


EN low 
before elK T 
10 


'su 
ClK 
high 
before 
EN!l 
15 
ns 


CIA high !inactive) 
before elK t 
10 


Data 
after 
eLK t 
0 


Ih 
Hold time 
EN low 
after elK T 
5 
ns 


RD high after elK T§ 
5 


TA 
Operating free-air temperature 
0 
70 
°c 


tThe 48-mA limit applies only to the -1 versions and only if Vec is maintained between 4.75 V and 5.25 V. 
tThis setup time guarantees that EN will not false clock the data register. 
§This hold time ensures there will be no conflict 
on the input data bus. 


TEXAS ~ 


INSTRUMENTS 


SN74ALS996 


8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
VCC - 
4.5 V. 
II - 
-18 
mA 
-1.2 
V 


All outputs 
VCC = 4.5 V 10 5.5 V. 
10H = 
-0.4 
mA 
Vee-2 
VOH 
v 
Q 
VCC 
= 4.5 V. 
10H = 
- 2.6 mA 
2.4 
3.2 


VCC = 4.5 V. 
10L = 4 mA 
0.25 
0.4 
D 
VCC 
= 4.5 V. 
10L = 8 mA 
0.35 
0.5 


VOL 
Vce 
= 4.5 V. 
10L = 12 mA 
0.25 
0.4 
V 


Q 
Vee 
= 4.5 V. 
10L = 24 mA 
0.35 
0.5 


Vee 
= 4.75 
V. 
IOL = 48 mA (-, 
versions) 
0.35 
0.5 
~ 
Q 
Vee 
= 5.5 V. 
V, 
= 2.7 V 
20 


10ZL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-20 
.A 


II 
D inputs 
Vee 
- 
5.5 V. 
VI - 
5.5 V 
0.1 
mA 
All others 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 


IIH 
D inputs* 
20 
Vee 
= 5.5 V. 
VI 
= 2.7 V 
.A 
All others 
20 


IlL 
D inputs:t: 
-0.1 
Vee 
= 5.5 V. 
VI 
= 0.4 V 
mA 
All others 
-0.1 


'O! 
Vee 
= 5.5 V. 
Vo 
= 2.25 
V 
-30 
- 112 
mA 


I Q outputs high 
35 
55 


Ice 
Vce 
= 5.5 V. 
I Q outputs low 
85 
55 
mA 
EN. AD low 
I Q outputs disabled 
42 
65 


t All typical values are at VCC = 5 V, TA = 25°C. 


t: For 110 ports, the parameters IIH and IlL include the off-state output current. 


§ The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit 
output current, lOS- 


Vcc 
- 
5 V. 
VCC - 
4.5 V 10 5.5 V. 


FROM 
TO 
CL - 
50 pF. 
CL - 
50 pF. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
aoe 
to 70°C 


MIN 
TYP 
MAX 
MIN 
MAX 


Im•x 
40 
35 
MHz 


'PLH 
CLK 
16 
24 
5 
28 


(TIC 
= H or L) 
Q 
ns 
'PHL 
16 
24 
5 
28 


'pLH 
CLR mc 
= LJ 
15 
23 
7 
27 
Q 
ns 
'pHL 
eLR (TIC = tll 
13 
19 
7 
23 


'pLH 
TIC 
13 
20 
5 
23 
Q 
ns 
'pHL 
13 
20 
5 
23 


'pHL 
ITA 
D 
19 
25 
8 
30 
ns 


'en 
RD 
9 
15 
3 
16 
D 
ns 
tdis 
10 
16 
3 
19 


'en 
EN 
9 
14 
3 
16 
D 
ns 
tdis 
10 
16 
3 
19 


'en 
G 
8 
13 
4 
15 
Q 
ns 
tdis 
4 
8 
1 
10 


TEXAS ~ 
INSTRUMENTS 


fI 


SN74ALS996 
8-BIT 
D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 


7V 
~ 
S1 


FROM OUTPUT 
UNOER TEST 
CL 


(See Note Al 


TEST 
POINT 


5000 


./ 
3.5V 


/," 
1.3 V 
----.-:- 
- 
- - 
- - 
-- 
0.3 V 
~ 
'su .••••. 'h ~ 


~1~3~-35V 
~,.~V 
~0.3V 


INPUT 
~-I.;V- 
- 
- 
3.5V 
.-/f1..:JV 
~ 
O.3V 


'PL H--14-----+f 
If------tI- tpH L 


~ 


'I 
I 
' 
_I_-VOH 
I N.PHASe 
I 
I 
I 
OUTPUT 
: 
1.3V 
: 
1.3 V 


I 
VOL 
tpHL~ 
~'PLH 
I 
I 
OUT~F~HASE~.,,, 
~ 
VOH 
OUTPUT 
~~'~V 
(SeeNo•• 01 
- 
- 
- 
VOL 


VOL TAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


7V 
~ 
SI 


FROM OUTPUT 
UNDER TEST 
CL 


(See Note 
Al 


TEST 
POINT 


1 kO 


OUTPUT 
~ 
3.5V 


CONTROL 
1.3 V 
1.3 V 


(low-level 
I 
-l-- - - -- -- 
0.3 V 


enabling) 
tPZL~ 
~ 
••... tPLZ 
I 
I 
I I 


~ 
I: 
I: 
-3.5V 


WAVEFORM 1 
I 
1.3 V 
I I 
i:0.3 V 
SICLOSED 
I 
:::-~&==VOL 
(SeeNo•• BI 
'PZH4 
I 
T 
1 --~!_i:_ 
V 
WAVEFORM 2 
I 
-----f- 
OH 
S10PEN 
1.3 V 
(SeeNo•• BI 
0.3 V -0 V 


VOL TAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 
2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. All input 
pulses have the following 
characteristics: 
PRR :s: 1 MHz. 
tr = 11 = 2 ns, duty cycle = 
50%. 


D. When measuring propagation 
delay times of 3-state 
outputs. 
switch 
S 1 is open. 


TEXAS ." 
INSTRUMENTS 


SN54ALS1000A. 
SN74ALS1000A. 
SN54AS1000A. 
SN74AS1000A 
QUADRUPLE 
2·INPUT POSITIVE·NAND BUFFERS/DRIVERS 


• 
'ALS1000A 
is a Buffer Version of 'ALSOOB 


• 
'AS1000A 
is a Driver Version of 'ASOO 


• 
'AS 1OOOA Offers 
High Capacitive-Driver 
Capability 


• 
Package Options 
Incll'de 
Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain four independent 
2-input 
NAND buffers/drivers. 
They perform the Boolean 
functions 
Y = A.B 
or Y = A +B in positive 
logic. 


The SN54ALS 1OOOA and SN54AS 1OOOA are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74ALS1000A 
and 
SN74AS1000A 
are 
characterized 
for operation 
from 0 °e to 70°C. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic 
symbol t 


lA 
111 
&t> 


'8 
121 


2A 
141 


28 
151 


3A 
191 


38 
1101 


4A 
1121 


48 
1131 


t This symbol is in accordance with ANSI/IEEE Std 91·' 984 and 
lEe Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 


SN54ALS 
1OOOA, SN54AS 
1OOOA ... 
J PACKAGE 
SN74ALS1000A, 
SN74AS1000A 
... 
0 OR N PACKAGE 


ITOP VIEW) 


lA 


1 B 


1V 
2A 
2B 


2V 
GND 


PRODUCTION 
DATA 
documents 
cont.in 
inform.tion 
current 
as 
of publication 
date. 


:fOdT~~~:OftlfnO:t~ut~:::ifi::lt~d~'rfer 
~~~::~~~ 


Production 
processing 
does 
not 
necessarir, 
include testing of ,II par.meters. 


, U'4 


2 
13 


3 
'2 


4 
" 
5 
'0 
6 
9 


7 
B 


U 
m « U 
Um 
Z > •• 


3 
2 
, 2019 


1V 
4 
18 [ 4A 


NC 
5 
171 
NC 
2A 
6 
'6! 
4V 
NC 
7 
15[ 
NC 
2B 
8 
141 
3B 


9 '0'1 
'2'3 


>-OU>-« 
NZZMM 
l.? 


NC- No internal connection 


1A -----r-'\.. 
'B~'Y2A=D- 
2B 
2Y 
3A=D- 
3B 
3Y 


4A -----r-'\.. 


48~4Y 
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II 


SN54ALS1000A. 
SN74ALS1000A 


QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 


Supply voltage, Vcc ... 
Input voltage 
.. 


Operating 
free-air temperature 
range: 
SN54ALS 1OOOA 
SN74ALS1000A 


................................... 
7V 
....•............ 
.. 
. 
7 V 
-55°C 
to 125°C 
. .. 
ooC to 70°C 
-65°C 
to 150°C 


SN54ALS1000A 
SN74ALS1000A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°C 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 
SN54ALS 1OOOA 
SN74ALS1000A 
PARAMETER 
Typf 
Typf 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


Vec 
- 
4.5 V 105.5 
V, 
IOH - 
0.4 mA 
VCC 
2 
VCC-2 


VOH 
Vec 
~ 4.5 V. 
IOH = -1 
mA 
2.4 
3.3 
V 


Vec 
- 
4.5 V. 
IOH - 
- 2.6 mA 
2.4 
3.2 


Vee 
- 
4.5 V, 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V, 
IOL - 
24 mA 
0.35 
0.5 


II 
Vee 
~ 5.5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vec 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vce 
- 
5.5 V, 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


lot 
Vee 
~ 5.5 V, 
Va 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
- 
5.5 V, 
VI - 
0 V 
0.86 
1.6 
0.86 
1.6 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
4.8 
7.8 
4.8 
7.8 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, 10S. 


Vcc 
- 
5 V, 
VCC - 
4.5 V to 5.5 V, 


eL - 
50 pF, 
CL - 
50 pF. 


FROM 
TO 
RL - 
5000, 
RL - 
500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS1000A 
SN54ALS1000A 
SN74ALS1000A 


TYP 
MIN 
MAX 
MIN 
MAX 


'PLH 
A or B 
Y 
4 
2 
10 
2 
8 
ns 


'pHL 
A or B 
Y 
5 
2 
10 
2 
7 
ns 


TEXAS -1!1 
INSTRUMENTS 


SN54AS1000A. 
SN74AS1000A 


QUADRUPLE 2·INPUT POSITIVE·NAND DRIVERS 


Supply voltage. Vee 
. 
Input voltage 
Operating free-air temperature 
range: SN54AS1000A 


SN74AS1000A. 


7V 
7V 


-55°C 
to 125°C 


.. ooe to 70°C 
-65°C 
to 150°C 


SN54AS1000A 
SN74AS1000A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


IOH 
High-level output current 
-40 
-48 
mA 


IOL 
Low-level output current 
40 
48 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical 
characteristics 
over 
recommended 
operating-tree-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AS 1OOOA 
SN74AS10OOA 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V 10 5.5 V. 
IOH - 
-2 
mA 
Vec-2 
Vec -2 


Vee 
- 
4.5 V. 
10H - 
3 mA 
2.4 
3.2 
2.4 
3.2 
V 
VOH 
Vee 
~ 4.5 V. 
10H ~ 
-40 
mA 
2 


Vee 
- 
4.5 V. 
10L - 
-48 
mA 
2 


Vee 
~ 4.5 V. 
10L ~ 40 mA 
0.25 
0.5 
VOL 
V 


Vee 
= 4.5 V. 
InL = 48 mA 
0.35 
0.5 


II 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee ~5.5 V. 
VI ~ 2.7 V 
20 
20 
"A 
IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


101 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
-50 
-200 
-50 
-200 
mA 


leeH 
Vee 
5.5 V. 
VI 
OV 
2.2 
3.5 
2.2 
3.5 
mA 


leeL 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
12 
19 
12 
19 
mA 


t All typical values are at VCC = 5 V, TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S' 


VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RLl 
- 
500 ll. 
UNIT 
PARAMETER 
TA - 
MIN 10 MAX 
(INPUT) 
(OUTPUT) 


SN54AS1000A 
SN74AS1000A 


MIN 
MAX 
MIN 
MAX 


'PLH 
A or B 
Y 
1 
5 
1 
4 
ns 


'pHL 
A or B 
Y 
1 
5 
1 
4 
ns 


TEXAS '1!1 
INSTRUMENlS 


II 


II 


• 
Quad Versions of •ALS805A 


• 
Buffer Version of •ALS02 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain four independent 2-input 
NOR 
buffers. 
They 
perform 
the 
Boolean 


functions 
Y = A + B or Y = "Aos 
in 
positive 
logic. 


The 
SN54ALS 1002A 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55°C 
to 125°C. 
The SN74ALS1002A 
is 
characterized 
for operation from OOCto 70°C. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


logic 
symbolt 


1A 
121 
;;.,(> 


18 
131 


2A 
151 


28 
161 


3A 
181 


38 
191 


4A 
(111 


48 
1121 


t This symbol is in accordance with ANSI/IEEE Std 9' 
1984 and 
lEe Publication 617·12. 


Pin numbers shown are for D. J. and N packages. 


SN54ALS1002A. 
SN74ALS1002A 


QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 


SN54ALS1002A 
... 
J PACKAGE 


SN74ALS1002A 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1Y 
1 U14 
VCC 


1A 
2 
13 
4Y 
18 
3 
12 
48 
2Y 
4 
11 
4A 
2A 
5 
10 
3Y 
28 
6 
9 
38 


GND 
7 
8 
3A 


SN54ALS1002A 
... 
FK PACKAGE 


{TOP VIEW} 


3 
2 
1 2019 
18 
18 
48 
NC 
5 
17 
NC 
2Y 
6 
16 
4A 
NC 
7 
15 
NC 
2A 
8 
14 [ 3Y 


910111213 


IIlOU~1Il 
"'ZZMM 
t.? 


1A=D- 
1Y 
18 


2A=D- 
2Y 
28 


3A~ 
38~3Y 


4A=D- 
4Y 
48 
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DATA documents 
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INSTRUMENTS 


II 


SN54ALS1002A, 
SN74ALS1002A 


QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 


Supply voltage. Vee . 
Input voltage 
Operating 
free-air temperature 
range: 


7V 
7V 
-55°e to 125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54ALS1002A 
SN74ALS1002A 


SN54ALS1002A 
SN74ALS1002A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-1 
-2.6 
mA 


10L 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
noted) 


SN54ALS1002A 
SN74ALS1002A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V, 
II = 
-18 
mA 
-1.5 
-1.5 
V 


Vee 
= 4.5 v 
10 5.5 V, 
10H = 
-0.4 mA 
Vee -2 
Vee-2 


VOH 
Vee 
= 4.5 V, 
10H = 
-1 mA 
2.4 
3.3 
V 


Vre 
= 4.5 V, 
10H = 
-2.6 
mA 
2.4 
3.2 


Vee 
= 4.5 V, 
10l = 
12 mA 
0.25 
0.4 
0.25 
0.4 
val 
V 


Vee 
= 4.5 V, 
10L = 24 mA 
0.35 
0.5 


II 
Vee 
= 5.5 v, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vec 
= 5.5 V, 
VI = 2.7V 
20 
20 
"A 
III 
Vec 
= 5.5 V, 
VI = 0.4 V 
-0.1 
-0.1 
mA 


10' 
Vec 
= 5.5 v, 
Va = 2.25 V 
-30 
-112 
-30 
-112 
mA 


leeH 
Vee 
= 5.5 V, 
VI - 
0 V 
1.7 
2.8 
1.7 
2.8 
mA 


leel 
Vee 
= 5.5 V, 
VI = 4.5 V 
5.6 
9 
5.6 
9 
mA 


t All typical values are at VCC = 5 V. TA 
= 25°C. 
* The output conditions have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, lOS- 


Vcc 
- 
5 V, 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
RL - 
5000, 
RL - 
5000, 
PARAMETER 
UNIT 
(INPUT) 
)OUTPUT) 
TA - 
25·C 
TA - 
MIN to MAX 


'ALS1002A 
SN54ALS1002A 
SN74ALS1002A 


TYP 
MIN 
MAX 
MIN 
MAX 


IPlH 
A or B 
Y 
4 
2 
10 
2 
8 
ns 


IpHl 
A or B 
Y 
4 
2 
10 
2 
7 
ns 


TEXAS • 
INSTRUMENTS 


• 
Buffer Version of •ALS03B 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain four independent 2-input 
NAND 
buffers. 
They 
perform 
the 
Boolean 
functions 
Y = A.B 
or Y = Ii. + B 
in positive 
logic. The open-collector 
outputs require pull-up 
resistors 
to 
perform 
correctly. 
They 
may 
be 
connected 
to other 
open-collector 
outputs 
to 
implement 
active-low 
wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often 
used to generate higher VOH levels. 


The 
SN54ALS1003A 
is 
characterized 
for 
operation over the full military temperature range 
of 
- 55 °e to 125 °e. The SN74ALS1003A 
is 
characterized 
for operation from 0 °e to 70oe. 


INPUTS 
OUTPUT 


A 
8 
V 


H 
H 
L 


L 
x 
H 


X 
L 
H 


logic 
symbolt 


'A 
III 
1Io[> 


'8 
(21 


2A 
141 


28 
151 


3A 
191 


38 
1101 


4A 
1'21 


48 
1131 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 
617-12. 


Pin numbers shown are for D, J, and N packages. 


SN54ALS1003A. 
SN74ALS1003A 
QUADRUPLE 2·INPUT POSITIVE·NAND 
BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 


02661. 
APRil 
1982 - REVISED 
MAY 
1986 


SN54ALS,003A 
... 
J PACKAGE 
SN74ALS'003A 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1A 
1 U,4 
VCC 
16 
2 
13 
46 
1Y 
3 
12 
4A 
2A 
4 
11 
4Y 


26 
5 
10 
36 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


tV 
4 
NC 
5 


2A 
6 


NC 
7 
26 
8 


18 


17 


16 


15 


14 


9 10 111213 


>-OU>-« 
NZZMM 
" 
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1A=D- 
'8 
'V 
2A=D- 
28 
2V 
3A--r-\.. 


38~3V 
4A----r\.. 


48~4V 


• 


SN54ALS1003A. 
SN74ALS1003A 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, 
Vee 
. 


Input voltage 
Off-state 
output 
voltage 
... 
Operating free-air temperature 
range: 
SN54ALS1003A 
.. 


SN74ALS1003A 


7V 
7V 


.•........... 
7 V 


. 
-55°et0125°e 
ooe to 700e 
-65°e 
to 1500e 


SN54ALS1003A 
SN74ALS1003A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vc:c: 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
'e 


electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 


SN54ALS1003A 
SN74ALS1003A 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
Vee 
- 
4.5 V. 
VOH - 
5.5 V 
0.1 
0.1 
mA 


VOL 
Vee 
- 
4.5 V. 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 


Vc:e 
~ 4.5 V. 
IOL - 
24 mA 
V 
0.35 
0.5 


II 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


leeH 
Vee 
~ 5.5 V. 
VI ~ 0 V 
0.86 
1.6 
0.86 
1.6 
mA 


leeL 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
4.8 
7.8 
4.8 
7.8 
mA 


Vce 
- 
5 V. 


\ 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
6800. 
RL - 
6800. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25'C 
TA - 
MIN to MAX 


'ALS1003A 
SN54ALS1003A 
SN74ALS1003A 


TYP 
MIN 
MAX 
MIN 
MAX 


'PLH 
A or B 
Y 
18 
10 
40 
10 
33 
ns 


'pHL 
A or B 
Y 
7 
2 
18 
2 
12 
ns 


TEXAS ~ 
INSTRUMENTS 


SN54ALS100, 
SN54AS1004A. SN74ALS100, 
SN74AS1004A 
HEX INVERTING 
DRIVERS 


• 
'AS 1004A 
Offers 
High Capacitive-Drive 
Capability 


• 
Driver Version 
of 'ALS04 
and 'AS04 


• 
Package Options 
Include Plastic 
"Small 
Outline" 
Packages. Ceramic 
Chip Carriers, 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain six independent inverting 
drivers. 
They 
perform 
the 
Boolean 
function 


Y = A. 


The 
SN54ALS1004 
and 
SN54AS1004A 
are 
characterized 
for operation 
over the full military 
temperature 
range of 
- 55 °e to 
125°e. 
The 
SN74ALS1004 
and 
SN74AS1004A 
are 
characterized 
for operation 
from ooe to 70oe. 


INPUT 
OUTPUT 


A 
Y 


H 
L 


L 
H 


'A 
111 


2A 
131 


3A 
151 


'A 
191 


SA 
11'1 


'A 
1131 


tThis 
symbol is in accordance 
with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 
Pin numbers shown are for D. J. and N packages. 


SN54ALS'004. 
SN54AS'()04A 
J PACKAGE 
SN74ALS'004. 
SN74AS'004A 
0 OR N PACKAGE 


ITOP VIEW) 


,A 


tY 


2A 
2Y 
3A 
3Y 
GND 


PRODUCTION 
DATA 
This document 
contains 
information 
current 
as 
of 
publicltion 
date. 
Products 
conform 
10 
specifications 
per the terms of Teus 
Instruments 
:~~n::~:~il~li::iu~Dt~~:~~nor~~f::~~r::e~:~s~ 


1 U,4 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 


7 
8 


SN54ALS'004. 
SN54AS,004A 
. 
. FK PACKAGE 


(TOP VIEW) 


U 
> « u u « 
2><0 


1 2019 


2A 
4 
18 
6Y 
NC 
5 
17 
NC 
2Y 
6 
16 
5A 
NC 
7 
15 
NC 
3A 
8 
14 
5Y 


9 
1011 
1213 


> OU>« 
M Zzvo;:t 
(:J 


'A --C>o--'Y 


2A -----(::>0--- 
2Y 


3A --C>o-- 
3Y 


4A --C>o-- 
4Y 


5A --C>o-- 
5Y 


6A --C>o-- 
6Y 


TEXAS 
~ 
INSTRUMENlS 


SN54ALS1004. 
SN74ALS1004 
HEX 
INVERTING 
DRIVERS 


Supply voltage, Vee . 
Input voltage 
Operating free-air temperature 
range: 


7V 
7V 


-55°C 
to 125°C 
ooe to 70°C 
-65°C 
to 150°C 


SN54ALS1004. 
SN74ALS1004 


II 


SN54AlSl004 
SN74AlSl004 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level 
input 
voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
current 
'2 
15 
mA 


10l 
Low-level 
output 
current 
'2 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlSl004 
SN74AlSl004 
PARAMETER 
TEST CONOITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee = 4.5 V, 
II = 
-'8 
mA 
-1.5 
-1.5 
V 


Vee 
= 4.5 to 5.5 V, 
10H - 
-0.4 
mA 
Vee- 
2 
Vee 
2 


Vee 
= 4.5 V, 
10H = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


Vee 
= 4.5 V. 
10H 
12 mA 
2 


Vee 
- 
4.5 V, 
10H - 
-'5 
mA 
2 


Vee 
- 
4.5 V, 
10l 
- 
'2 
mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
= 4.5 V. 
10l = 24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.' 
0.' 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
pA 


III 
Vee = 5.5 V. 
VI = 0.4 V 
-0.' 
-0.' 
mA 


10' 
Vee = 5.5 V. 
Vo 
= 2.25 V 
- 30 
-112 
-30 
-, 
'2 
mA 


leeH 
Vee = 5.5 V. 
VI = OV 
0.84 
3 
0.84 
3 
mA 


leel 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
7 
12 
7 
12 
mA 


tAli typical values are at VCC = 5 V, TA = 25°C 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
- 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 


FROM 
TO 
Rl - 
500 lJ, 
PARAMETER 
UNIT 
(INPUT! 
(OUTPUT! 
TA - 
MIN to MAX 


SN54AlSl004 
SN74AlSl004 


MIN 
MAX 
MIN 
MAX 


'plH 
1 
9 
1 
7 
A 
Y 
ns 
'pHl 
1 
8 
1 
6 


TEXAS '1!1 
INSTRUMENlS 


SN54AS1004A, 
SN74AS1004A 
HEX INVERTING 
DRIVERS 


Supply voltage, Vee . 
Input voltage 
Operating 
free-air temperature 
range: 


7V 
7V 


-55°eto125°e 


ooe to 70°C 


-65°C 
to 150°C 


SN54AS1004A 
SN74AS1004A. 


SN54AS 1004A 
SN74AS1004A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
v 


10H 
High-level output 
current 
40 
48 
mA 


10L 
Low-level 
output current 
40 
48 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°c 


en.~:] 
(.).. 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
C3 
noted) 
en 
<t 


"0 
c: 
C'O 
en 
...J 
<t 


PARAMETER 
TEST CONDITIONS 
SN54AS1004A 
SN74AS1004A 
UNIT 
MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
VCC = 4.5 v, 
II = 
-18 
mA 
-1.2 
-1.2 
v 


VCC = 4.5 to 5.5 V. 
10H = 
-2 
mA 
VCC - 2 
VCC-2 


VCC - 
4.5 V. 
10H = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 


VCC - 
4.5 V. 
10H 
40 mA 
2 


VCC - 
4.5 V. 
10H - 
48 mA 
2 
VCC = 4.5 V. 
10L = 40 mA 
0.25 
0.5 


VOL 
V 
VCC - 
4.5 V. 
10L - 
48 mA 
0.35 
0.5 


II 
VCC - 
5.5 V. 
vI 
- 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI - 
2.7 V 
20 
20 
pA 


IlL 
VCC = 5.5 V. 
vI = 0.4 V 
-0.5 
-0.5 
mA 


10' 
VCC - 
5.5 V. 
Vo 
- 
2.25 V 
-50 
-200 
-50 
-200 
mA 


ICCH 
VCC - 
5.5 V. 
VI - 
0 V 
3.5 
5 
3.5 
5 
mA 


ICCL 
VCC - 
5.5 V. 
VI - 
4.5 V 
16 
27 
16 
27 
mA 


t All typical values are at VCC 
= 5 V. TA 
= 25°C 


iThe 
output 
conditions have 
been 
chosen 
to produce 
a current 
that 
closely 
approximates one 
half 
of the 
true short-circuit output 
current, 
10S. 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
500 lJ. 
PARAMETER 
UNIT 
IINPUTI 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS1004A 
SN74AS1004A 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
5 
1 
4 
A or B 
Y 
ns 
tpHL 
1 
5 
1 
4 


TEXAS 
.• 
INSTRUMENTS 


• 


II 


TEXAS 
." 
INSTRUMENTS 


SN54ALS1005. 
SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 


• 
Buffer Version of •ALS05 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain six independent inverting buf- 
fers. They perform the Boolean function Y = A. The 
open-collector outputs require pull-up resistors to 
perform correctly. They may be connected to other 
open-collector outputs 
to 
implement active-low 
wired-OR or active-high wired-AND functions. Open- 


cQllector 
devices 
are often 
used to generate 
higher 
VOH levels. 


The SN54ALS1005 
is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. 
The SN74ALS1005 
is characterized for 
operation from 0 °C to 70°C. 


INPUT 
OUTPUT 


A 
Y 


H 
L 


L 
H 


SN54ALS1005 
... 
J PACKAGE 
SN74ALS1005 
... 
D OR N PACKAGE 


ITOP VIEWI 


, U'4 


2 
13 


3 
'2 


4 
11 


5 
'0 


6 
9 


7 
8 


SN54ALS1005 
... 
FK PACKAGE 


(TOP 
VIEWI 
u 
>-«uu« 
z><O 


, 
20'9 
2A 
4 
18 
BY 
NC 
5 
17 
NC 
2Y 
6 
'6 
5A 
NC 
7 
'5 
NC 
3A 
8 
14 
5Y 
9 '011 
'2 '3 
>-ou>-« 
MZZ"d'v 


<.9 


logic symbol t 


tA 
111 


ZA 
(3) 


3A 
(5) 


4A 
(9) 


5A 
'''1 


6A 
113) 


tThis 
symbol 
is in accordance 
with 
ANSIIIEEE SId 91-1984 
and lEe 
Publication 
617·12. 


Pin numbers 
shown 
are for D, J, and N packages 


tA --{:>o--- 
tV 


2A --{:>o--- 
2V 


3A --{:>o--- 
3V 


4A --{:>o--- 
4V 


5A --{:>o--- 
5V 


6A--{:>o--- 
6V 


PRODUCTION DATA documents contain information 
current 
81 of publicltion 
date. Products 
conform to 
specifications 
per the terms of Teus Instruments 
:~~~:~~i~'j~:1~1e 
~~:~~~ti:;~Io::::~:t:r~~s not 
TEXAS 
• 
INSTRUMENTS 


• 


SN54ALS1005. 
SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vee 
. . . . . 
. . . . . . . . . . . 
. •.•... 
7 V 


Input voltage 
. . . . . . . . . 
. 
7 V 


Off-state output voltage. 
. . . 
. 
, . • . . . 
. 
7 V 


Operating free-air temperature range: SN54ALS1 005 
.. - 55 °e to 125 °e 


SN74ALS1005 
.................•......... 
OOeto 70De 


Storage temperature range. . . 
. ........•.•....•....•.•....•... 
- 65 °e to 150 De 


SN54ALS 1005 
SN74ALS1005 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


Vll 
low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level 
output 
voltage 
5.5 
5.5 
V 


IOl 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


PARAMETER 
TEST CONDITIONS 
SN54ALS 1005 
SN74ALS1005 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
-18 
mA 
-1.5 
-1.5 
V 


IOH 
Vec 
= 4.5 V. 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


VOL 
VCC - 
4.5 V. 
tOl 
~ 12 mA 
0.25 
0.4 
0.25 
0.4 


Vec 
- 
4.5 V. 
IOl 
- 
24 mA 
V 
0.35 
0.5 


II 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vce 
- 
5.5 V. 
VI=2.7V 
20 
20 
~A 


III 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
0 V 
0.9 
3 
0.9 
3 
mA 


leel 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
7 
12 
7 
12 
mA 


Vcc 
= 4.5 V 105.5 
V. 


Cl 
= 50 pF. 


FROM 
TO 
RL = 680 
Q. 
PARAMETER 
UNIT 
(lNPUTI 
(OUTPUT) 
TA = MIN 10 MAX 


SN54ALS 1005 
SN74ALS1005 


MIN 
MAX 
MIN 
MAX 


IplH 
A 
5 
35 
5 
30 
Y 
ns 
IpHl 
2 
12 
2 
10 


TEXAS 
• 
INSTRUMENTS 


SN54ALS1008A. SN54AS1008A. SN74ALS1008A. SN74AS1008A 
QUADRUPLE 2·INPUT POSITIVE·AND 
BUFFERS/DRIVERS 


• 
'ALS1008A 
is a Buffer Version of 'ALS08 


• 
'AS1008A 
is a Driver Version of 'AS08 


• 
'AS1008A 
Offers High Capacitive 
Drive 
Capability 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain four independent 2-input 
AND buffers/drivers. 
They;erform 
the Boolean 
functions y ~ A·B or Y ~ 
+ B in positive logic. 


The SN54ALS1008A 
and SN54AS1008A 
are 


characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS1008A 
and 
SN74AS1008A 
are 


characterized 
for operation from O°C to 70°C. 


FUNCTION TABLE 


(each gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


logic 
symbolt 


lA 
111 
llot> 


IZI 
131 IV 
1B 


ZA 
101 


(51 
(61 ZV 


ZB 


3A 
(91 


110) 


(813V 
3B 


OA 
I1Z) 


1131 
(11) 4Y 


OB 


Pin numbers shown 
are for D. J. and N packages. 
tThis symbol is in accordance with 
ANSlflEEE Std 91-1984 
and 
lEe Publication 
617-12. 


SN54ALS 1OOBA. SN54AS 1008A 
... 
J PACKAGE 
SN74ALS1008A. 
SN74AS1008A 
... 
0 OR N PACKAGE 


(TOP VIEWI 


1A 
1 U,4 
VCC 
18 
2 
13 
48 
lY 
3 
12 
4A 
2A 
4 
11 
4Y 


28 
5 
10 
38 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


3 
2 
1 2019 


4 
18 [ 


5 
17 


6 
16 


7 
15 


8 
14 


9 
10 11 12 13 


PRODUCTION 
DATA 
This document 
contains 
inform.tion 
current 
as 
of 
public.tion 
date. 
Products 
conform 
to 


splel'italians 
per the terms of TexIs 
Instruments 
~~~nnd::::'~iJ~'r~:iu~ol:~:~:nof~il::~r;:~:~~ 


1A=D- 
lY 
lB 


2A=D- 
2Y 
2B 


3A=D- 
3Y 
3B 
4A-----r--'\ 
'Y 


4B~ 


TEXAS .• 
INSTRUMENTS 


fI 


II 


SN54ALS1008A, 
SN74ALS1008A 
QUADRUPLE 2·INPUT POSITIVE·AND BUFFERS 


Supply 
voltage, 
VCC . 


Input voltage 
Operating 
free-air 
temperature 
range: 
SN54ALS 1008A 
SN74ALS1008A 


7V 
7V 


-55°C 
to 125°C 


ooC to 70°C 
-65°Cto1500C 


SN54AlS1008A 
SN74AlS1008A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
- 2.6 
mA 


IOl 
low-level 
output 
current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54AlS1008A 
SN74AlS1008A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
= 4.5 V. 
II = 
-18 
mA 
-1.5 
-1.5 
V 


Vee 
- 
4.5 V to 5.5 V. 
IOH - 
-0.4 
mA 
VCC- 2 
VCC- 
2 


VOH 
Vee 
- 
4.5 V, 
10H = 
-1 
mA 
2.4 
3.3 
V 


Vee 
= 4.5 V, 
IOH = 
- 2.6 mA 
2.4 
3.2 


Vee 
= 4.5 V. 
10l 
= 12 mA 
0.25 
0.4 


VOL 
V 
Vee 
- 
4.5 V, 
IOl 
- 
24 mA 
0.35 
0.5 


II 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
0.1 
O. I 
mA 


lot 
Vee - 5.5 V, 
Vo 
- 
2.25 V 
-30 
- I 12 
-30 
- I 12 
mA 


leeH 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
1.8 
3 
1.8 
3 
mA 


leel 
Vee 
5.5 V, 
VI - 
0 V 
5.7 
9.3 
5.7 
9.3 
mA 


tAli typical values are at VCC - 
5 V. TA 
= 
25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


Vcc 
- 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 


FROM 
TO 
Rl 
- 
500O, 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
TA - 
MIN to MAX 
SN54AlS1008A 
SN74AlS1008A 


MIN 
MAX 
MIN 
MAX 


IpLH 
2 
" 
2 
9 
A or B 
Y 
ns 
tPHl 
3 
II 
3 
9 


TEXAS ~ 
INSTRUMENTS 


SN54AS1008A, 
SN74AS1008A 
QUADRUPLE 2·INPUT 
POSITIVE·AND 
DRIVERS 


Supply voltage, Vee . 
Input voltage 
Operating free-air temperature 
range: 


7V 
7V 
- 55°e 
to 125°e 


ooe to 700e 


-65°e 
to 1500e 


SN54AS1008A 
SN74AS1008A. 


SN54AS1008A 
SN74AS1008A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output 
current 
-40 
-48 
mA 


10L 
Low-level output current 
40 
48 
mA 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
·C 


en•.. 
·S 
(J.. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
C3 
noted) 
en 
~ 
"CC~ 
en 
-I 
~ 


TEST CONOITIONS 
SN54AS1008A 
SN74AS1008A 
PARAMETER 
TYP' 
TYP' 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
~ 4.5 V. 
II ~ -18 
mA 
-1.2 
-1.2 
V 


Vcc 
= 4.5 V to 5.5 V. 
10H ~ -2 
mA 
vcc 
2 
Vcc - 2 


Vcc 
= 4.5 V. 
10H = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 
Vcc 
- 
4.5 V. 
10H ~ -40 
mA 
2 


Vcc 
- 
4.5 V. 
10H - 
-48 
mA 
2 


Vcc 
- 
4.5 V. 
10L - 
40 mA 
0.25 
0.5 
VOL 
V 
Vcc 
~ 4.5 V. 
10L = 48 mA 
0.35 
0.5 


II 
Vcc ~5.5 V. 
VI = 
7 V 
0.' 
0.' 
mA 


IIH 
Vcc 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
_A 


IlL 
Vcc 
- 
5.5 V. 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10' 
Vcc 
= 
5.5 V. 
Vo 
~ 2.25 V 
- 50 
-200 
- 50 
-200 
mA 


ICCH 
Vcc 
= 
5.5 V. 
VI = 4.5 V 
5.6 
9.5 
5.6 
9.5 
mA 


ICCL 
Vcc 
- 
5.5 V. 
VI - 
0 V 
13.5 
22 
13.5 
22 
mA 


tAli typical values are at Vec 
= 5 V. TA = 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S' 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 
FROM 
TO 
RL - 
500 n. 
PARAMETER 
UNIT 
(lNPUn 
(OUTPUn 
TA - 
MIN '0 MAX 
SN54AS,008A 
SN74AS1008A 


MIN 
MAX 
MIN 
MAX 


'pLH 
A or B 
, 
6.5 
1 
6 
y 
ns 


'PHL 
1 
6.5 
1 
6 


TEXAS 
~ 
INSTRUMENTS 


• 


• 
Buffer Version of 'ALS10A 


• 
Package Options 
Include Plastic "Small 
Outline" 
DIPs and Ceramic Chip Carriers in 
Addition 
to the Standard 300-mil 
Plastic and 
Ceramic DIPs. 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain three independent 3-input 
NAND 
buffers. 
They 
perform 
the 
Boolean 
functions Y = A-B·e or Y = A +B +C in positive 
logic. 


The 
SN54ALS1 01 OA 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55°C 
to 125°C. 
The SN74ALS1010A 
is 
characterized 
for operation from ooe to 70°C. 


INPUTS 
OUTPUT 


A 
8 
C 
Y 


H 
H 
H 
L 


L 
X 
X 
H 


X 
L 
X 
H 


X 
X 
L 
H 


logic 
symbolt 


lA 
I') 
&C> 


'8 
121 


'c 
1'31 


2A 
t31 


28 
141 
2Y 


2C 
15) 


3A 
(9) 


38 
(10) 
3Y 


3C 
1111 


t This symbol is in accordance with ANSIIIEEE Std 91·' 984 and 
lEe Publication 617- 12. 
Pin numbers shown are for 0, J. and N packages. 


SN54ALS10l0A. 
SN74ALS10l0A 
TRIPLE 3·INPUT POSITIVE·NAND BUFFERS 


SN54ALS1010A 
J PACKAGE 
SN74ALS1010A 
0 OR N PACKAGE 


(TOP VIEW) 


1A 


18 
2A 
28 
2C 
2Y 
GND 


1 U14 


2 
13 


3 
12 


4 
11 
5 
10 
6 
9 


7 
8 


SN54ALS1010A 
... 
FK PACKAGE 


(TOP VIEW) 


U 
'" 
<l: U UU 
z>~ 


3 
2 
2019 
2A 
4 
18 
1Y 
NC 
5 
17 
NC 
28 
6 
16 
3C 
NC 
7 
15 
NC 
2C 
8 
14 
38 


9 
10 11 1213 


PRODUCTION 
DATA 
documents 
contain 
information 
current 
81 of 
publiCltion 
date. 
:fod~:~:onlf::~ut::::':if~:~~~~ser 
~~~::~~~ 
Production 
processing 
does 
not 
necessari7y 
include 
tilting 
of .11 p.rameters. 


TEXAS ~ 
INSTRUMENTS 


1~~ 
~~'Y 


2A=D- 
28 
2Y 
2C 


3A=D- 
38 
3Y 
3C 


SN54ALS1010A. 
SN74ALS1010A 


TRIPLE 3·INPUT POSITIVE·NAND BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Input voltage 
. . . . . . . . 
. . . . . . .. 
. . . . . . . . . . . . 
. . . . . . . .. 
7 V 
Operating free-air temperature 
range: 
SN54ALS 101 OA. . . . . . . . . . . . . . . . . . 
- 55°C to 125°C 


SN74ALS1010A 
ooe to 70°C 
Storage temperature 
range 
. . . . . . . . . . . .. 
- 65°C to 150°C 


II 


SN54ALS10l0A 
SN74ALS10l0A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low·level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
- I 
-2.6 
mA 


10L 
low-level 
output 
current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS10l0A 
SN74ALS10l0A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V. 
II - 
-18 
mA 
- 1.5 
-1.5 
V 


VCC - 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
VCC-2 
vCC-2 


VOH 
VCC - 
4.5 V. 
10H - 
I mA 
2.4 
3.3 
V 


VCC ~ 4.5 V. 
10H ~ 
-2.6 
mA 
2.4 
3.2 


VCC - 
4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC - 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 


II 
VCC = 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
VCC ~ 5.5 V. 
VI = 2.7 V 
20 
20 
~A 


IlL 
VCC - 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10' 
VCC ~ 5.5 V. 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC ~ 5.5 V. 
VI ~ 0 V 
0.65 
1.2 
0.65 
1.2 
mA 


ICCL 
VCC = 5.5 V. 
VI - 
4.5 V 
3.6 
5.8 
3.6 
5.8 
mA 


t All typical values are at VCC = 5 V, TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 v. 


CL - 
50 pF. 
CL - 
50 pF, 


FROM 
TO 
RL - 
500 n, 
RL - 
500 n. 
PARAMETER 
UNIT 
IINPUTl 
(OUTPUTI 
TA - 
25·C 
TA - 
MIN to MAX 


'ALS10l0A 
SN54ALS10l0A 
SN74ALS10l0A 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
5 
2 
12 
2 
8 
Any 
Y 
ns 
tpHL 
5 
2 
12 
2 
8 


TEXAS ." 
INSTRUMENTS 


• 
Buffer 
Version 
of •ALS 11 


• 
Package 
Options 
Include 
Plastic 
"Small 
Outline" 
Packages. 
Ceramic 
Chip Carriers. 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas 
Instruments 
Quality 
and 
Reliability 


description 


These devices contain 
three independent 
3-input 
AND buffers. They perform the Boolean functions 
Y = A'B'C 
or Y = II:+B+C 
in positive logic. 


The SN54ALS1011A 
is characterized for operation 
over the full military temperature range of - 55 DCto 
125 DC. The SN74ALS1 011 A is characterized for 
operation from 0 DCto 70 DC. 


INPUTS 
OUTPUT 
A 
8 
C 
V 


H 
H 
H 
H 
L 
x 
X 
L 


X 
L 
X 
L 


X 
X 
L 
L 


logic 
symbol t 


1.•• 111 
"I> 


18 
121 
11211V 


1C 113) 


2'" 
(3) 


28 
101 
ISI 
2V 


2C 
151 


3.•• 
(9) 


38 
{101 
{SI 
3V 


3C 1111 


tThis 
symbol 
is in accordance 
with 
ANSI/IEEE Std 91·1984 
and IEC 


Publication 
61 7-1 2. 


Pin numbers 
shown 
are for 
O. J. and N packages. 


SN54ALS1011A. 
SN74ALS1011A 
TRIPLE 3·INPUT POSITIVE·AND BUFFERS 


SN54ALS1011A ... 
J PACKAGE 
SN74ALS1011A ... 
0 ORN PACKAGE 
ITOPVIEWI 


1A 
1 V1. 
VCC 
1B 
2 
13 
1C 
2A 
3 
12 
1Y 
2B • 
11 
3C 
2C 
5 
10 
3B 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


SN54ALS1011A ... 
FK PACKAGE 
(TOPVIEWI 


U 


'" 


«u 
uu 
~Z 
> ~ 


2 
1 2019 


2A 
4 
18 
'Y 


NC 
5 
17 
NC 


2B 
6 
16 
3C 


NC 
7 
15 
NC 


2C 
14 
3B 


9 '011 
1213 


>-OU>-« 
N 
ZZMM 
<.:l 


NC-No 
internal 
connection 


1A~ 
18 
1V 
1C 


2A~ 
28 
2V 
2C 


3A~ 
38 
3V 
3C 


PRODUCTION DATA documents 
tonbin 
infonnltion 
currlnt 
IS of publiCition 
dlte. Products conform 
to speeifiuttons 
per the terms of Tells 
Instruments 
stlnd.rd 
w.rr.nty. 
Production proceuing does not 
necessarily 
include tlsting of all perimeters. 
TEXAS ~ 
INSTRUMENTS 


II 


II 


SN54ALS1011A. 
SN74ALS1011A 
TRIPLE 3·INPUT POSITIVE·AND BUFFERS 


Supply 
voltage. 
Vcc 
..... 


Input voltage 
.. 


Operating 
free-air 
temperature 
range: SN54ALS 
1011 A 


SN74ALS1011A. 


..... 
7V 


..7V 


. .. 
- 55 °c to 125 °c 


... 
0 °C to 70 °c 


. .. 
- 65 °c to 1 50 °c 


SN54ALS1011A 
SN74ALS1011A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low· level input voltage 
0.7 
0.8 
V 


10H 
High·level output current 
-1 
-2.6 
mA 


10L 
Low·level output current 
12 
24 
mA 


TA 
Operating 
free-air 
temperature 
-55 
125 
0 
70 
°c 
» 
r- 
en 
l:Il 


[ 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
» 
enn 
::;'nl: 
;::;" 
Vl 


TEST CONOITIONS 
SN54ALS1011A 
SN74ALS10llA 


PARAMETER 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vcc 
- 
4.5 V. 
II - 
-18 
mA 
-1.5 
-1.5 
V 


Vcc 
- 
4.5 V to 5.5 V. 
10H - 
-0.4 
mA 
Vcc-2 
Vcc-2 


VOH 
Vcc 
~ 4.5 V. 
10H ~ 
-1 
mA 
2.4 
3.3 
V 


Vcc 
~ 4.5 V. 
10H = 
-2.6 
mA 
2.4 
3.2 


Vcc 
- 
4.5 V. 
'OL - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vcc 
~ 4.5 V •. 
10L = 24 mA 
V 


0.35 
0.5 


II 
Vcc 
~ 5.5 V. 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vcc 
~ 5.5 V. 
VI = 2.7V 
20 
20 
~A 


IlL 
Vcc 
- 
5.5 V. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10* 
VCC - 
5.5 V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC = 5.5 V. 
VI = 4.5 V 
1.4 
2.3 
1.4 
2.3 
mA 


'CCL 
VCC = 5.5 V. 
VI ~ 0 V 
4.3 
7 
4.3 
7 
mA 


VCC ~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
RL = 500 Q. 
PARAMETER 
UNIT 
(INPUT) 
10UTPUT) 
TA = MIN to MAX 


SN54ALS1011A 
SN74ALS10llA 


MIN 
MAX 
MIN 
MAX 


tpLH 
2 
12 
2 
10 


tpHL 
AnV 
Y 
ns 


3 
11 
3 
9 


TEXAS 
.• 
INSTRUMENTS 


• 
Buffer Version of •ALS20B 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain two independent 4-input 
NAND 
buffers. 
They 
perform 
the 
Boolean 
functionsY 
= A.B·C·DorY 
= A+B+C+Din 
positive 
logic. 


The 
SN54ALS 1020A 
is 
characterized 
for 
operation over the full military temperature range 
of 
- 55°C 
to 125°C. 
The SN74ALS 1020A 
is 
characterized 
for operation from ooe to 70°C. 


INPUTS 
OUTPUT 


A 
B 
c 
0 
y 


H 
H 
H 
H 
l 


l 
X 
X 
X 
H 


X 
l 
X 
X 
H 


X 
X 
l 
X 
H 


X 
X 
X 
l 
H 


logic 
symbolt 


lA 
III 
&[> 


18 
121 


lC 
141 


10 
151 


2A 
191 


28 
1101 


2C 
1121 


20 
1131 


tThis symbol is in accordance with ANSI/IEEE Std 91· 1984 and 
lEe Publication 617·12. 


Pin numbers shown are for D. J, and N packages. 


SN54ALS1020A. 
SN74ALS1020A 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 


SN54AlS 
1020A 
J PACKAGE 
SN74AlSl020A 
0 OR N PACKAGE 


ITOP 
VIEW) 


1A 
1 U,4 
VCC 
18 
2 
13 
20 
NC 
3 
12 
2C 
1C 
4 
11 
NC 
10 
5 
10 
28 
1Y 
6 
9 
2A 
GNO 
7 
8 
2Y 


U 
CD«UUO 
Z>N 


1 2019 
NC 
4 
18 
2C 
NC 
5 
17 NC 
1C 
6 
16 NC 
NC 
7 
15 NC 


10 
8 
14 
28 


9 10 11 12 13 


>-OU>-« 
-ZZNN 
(:J 


lAL?- 
18 
1C 
1Y 


10 


2AL?- 
28 
2C 
2Y 


20 


PRODUCTIOI 
DATA documlntl 
contlin information 
curr.nt 
II of publiCition 
d,tl. Products 
conform 
to 


specificationl 
per the terms of TIXII Instruments 
=:~::~~i~'{::1~1e 
~~~~~i:r 
~~O:=::::~:r~~ 
not 
TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS1020A, 
SN74ALS1020A 


DUAL 4·INPUT POSITIVE·NANO BUFFERS 


Supply voltage, Vee . . 
. 
. 
Input voltage 
. . . . . . . . . . . 
. . . . . . . . . 
. 
. 
Operating free-air temperature 
range: 
SN54ALS 1020A 
SN74ALS1020A 
. 


7V 
7V 


-55°C 
to 125°C 
.. 
ooe to 70°C 
-65°C 
to 150°C 


SN54ALS1020A 
SN74ALS1020A 


NOM 
UNIT 
MIN 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
v 


VIL 
Low-level input voltage 
0.7 
0.8 
v 


IOH 
High-level output current 
- 1 
-2.6 
mA 


10L 
Low+level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°c 
» 
r- 
en 
l» 
~ 
electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
C. 
noted) 
» 
enn 
::;;'nc::+ 
en 


SN54ALS1020A 
SN74ALS1020A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
~ 4.5 V. 
11=-18mA 
-1.5 
-1.5 
V 


Vcc 
- 
4.5 V to 5.5 V. 
IOH - 
-0.4 
mA 
VCC-2 
VCC -2 


VOH 
VCC - 
4.5 V. 
10H - 
-1 
mA. 
2.4 
3.3 
V 


VCC - 
4.5 V. 
10H - 
2.6 mA 
2.4 
3.3 


VCC ~ 4.5 V. 
10L - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


VCC - 
4.5 V. 
10L - 
24 mA 
0.35 
0.5 


II 
VCC - 
5.5 V. 
VI - 
7 v 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 


IlL 
VCC - 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10' 
VCC = 5.5 V. 
Vo 
- 
2.25 v 
-30 
-112 
-30 
-112 
mA 


ICCH 
VCC - 
5.5 V. 
VI - 
0 V 
0.5 
0.8 
0.5 
0.8 
mA 


ICCL 
VCC - 
5.5 V. 
VI - 
4.5 V 
2.4 
3.9 
2.4 
3.9 
mA 


t All typical 
values are at Vec 
= 
5 V. TA = 25 QC. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, lOS- 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 O. 
RL - 
500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUn 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS1020A 
SN54ALS 1020A 
SN74ALS1020A 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
5 
2 
10 
2 
8 
Any 
Y 
ns 
tpHL 
5 
2 
10 
2 
7 


TEXAS ~ 
INSTRUMENlS 


SN54ALS1032A, SN54AS1032A, SN74ALS1032A, SN74AS1032A 
QUADRUPLE 2·INPUT 
POSITIVE·OR BUFFERS/DRIVERS 


• 
'ALS1032A 
is a Buffer Version of 'ALS32 


• 
'AS1032A 
is a Driver Version of 'AS32 


• 
'AS1032A 
Offers 
High Capacitive 
Drive 
Capability 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


These devices contain four independent 
2-input 
OR buffers/drivers. 
They perform 
the Boolean 


functions Y = A + B or Y = A.B in positive logic. 


The SN54ALS1032A 
and SN54AS1032A 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55 °e to 125°e. 
The 
SN74ALS1032A 
and 
SN74AS1032A 
are 


characterized 
for operation from ooe to 70oe. 


FUNCTION TABLE 


(each gatel 


INPUTS 
OUTPUT 


A 
B 
V 


H 
X 
H 


X 
H 
H 
l 
L 
L 


logic symbolt 


'A 
III 
:>,(> 


IZI 
13) IV 


'8 


ZA 
141 


Z8 
(S) 
161ZY 


3A 
(91 


38 
1101 
(8) 
3Y 


4A 
I1ZI 


1131 
(1114y 
48 


tThis 
symbol is in accordance 
with ANSI/IEEE Std 91-1984 
and 
IEC Publication 617-12. 


Pin numbers shown are for D. J, and N packages. 


SN54ALS1032A. 
SN54AS1032A 
J PACKAGE 
SN74ALS1032A. 
SN74AS1032A 
0 or N PACKAGE 


ITOP VIEW) 


1A 
18 
1Y 
2A 
28 
2Y 


GND 


1 U'4 
2 
'3 


3 
'2 


4 
" 


5 
10 
6 
9 
7 
8 


PRODUCTIOI 
DATA docum •• tl contai" 
informltion 
eurr •• ' •• of publiCition 
dltl. Produch 
conform 
to 
lpecifh:ltionl 
per the t'fml of T•••• 
Inltrumantl 
=:~~:~~i~'f::1~1i 
~~::i:~ti:f" 
:1~O:::~:t:::S 
not 


U 
m«UUIIl 
~_z>" 


3 
2 
, 
20'9 


1Y 
4 
18 
4A 


NC 
5 
17 
NC 


2A 
6 
16 
4Y 


NC 
7 
15 
NC 


28 
8 
14 
38 


9 '0 " 
12 '3 


>-OU>-« 
NZZ("')M 
l? 


1A=D- 
1V 
1B 


2A=D- 
2V 
2B 


3A=D- 
3V 
3B 


4A=D- 
4V 
4B 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS1032A. 
SN74ALS1032A 
QUADRUPLE 2·INPUT POSITIVE·OR BUFFERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . 
7 V 
Input voltage 
.............................................•..•............. 
7 V 
Operating 
free-air temperature 
range: 
SN54ALS1032A 
..............•..•.. 
- 55 DC to 125 DC 


SN74ALS1032A 
.. 
. .. 
oDe to 700e 
Storage temperature 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 65 DC to 150 DC 


SN54ALS1032A 
SN74ALS1032A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vr.r. 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-1 
-2.6 
mA 


IOL 
Low-level 
output current 
12 
24 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 
SN54ALS1032A 
SN74ALS1032A 
PARAMETER 
TYP' 


UNIT 


MIN 
MAX 
MIN 
TYP 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


VCC ~ 4.5 V to 5.5 V, 
IOH ~ 
-0.4 
mA 
VCC-2 
vcc- 
2 


VOH 
VCC ~ 4.5 V. 
10H = 
-1 
mA 
2.4 
3.3 
V 


VCC ~ 4.5 V, 
10H = 
-2.6 
mA 
2.4 
3.2 


VCC ~ 4.5 V, 
10L ~ 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC - 
4.5 V, 
10L ~ 24 mA 
0.35 
0.5 


II 
VCC ~ 5.5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
VCC = 5.5 V, 
VI ~ 2.7 V 
20 
20 
.A 


IlL 
VCC = 5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10' 
VCC - 
5.5 V, 
Va 
- 
2.25 V 
-30 
-112 
-30 
- 112 
mA 


ICCH 
VCC - 
5.5 V, 
VI - 
4.5 V 
2.5 
5 
2.5 
5 
mA 


1r.r.L 
VCC ~ 5.5 V, 
VI = 0 V 
6.6 
10.6 
6.6 
10.6 
mA 


vcc - 
5 v, 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
RL - 
500O, 
RL - 
500O, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25·C 
TA - 
MIN to MAX 


'ALS1032A 
SN54ALS1032A 
SN74ALS1032A 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
6 
2 
12 
2 
9 
A or B 
Y 
ns 
tpHL 
7 
3 
15 
3 
12 


TEXAS 
~ 
INSTRUMENTS 


SN54AS1032A, 
SN74AS1032A 
QUADRUPLE 2·INPUT POSITIVE·OR DRIVERS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VCC . 
. 
. 
Input voltage 
.. 
. 
. 


Operating free~air temperature 
range: 
SN54AS1032A 
SN74AS1032A 
.. 


7V 
7V 
-55°C 
to 125°C 
ooC to 70°C 


-65°C 
to 150°C 


SN54AS1032A 
SN74AS1032A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High-level 
input voltage 
2 
2 
V 


V,l 
Low-level 
input voltage 
0.8 
0.8 
V 


'OH 
High-level output current 
40 
48 
mA 


IOl 
Low-level output 
current 
40 
48 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
SN54AS1032A 
SN74AS1032A 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
Vee 
- 
4.5 V, 


" - -18 
mA 
1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H ~ 
-2 
mA 
vC~ - 2 
VCC - 2 


Vee 
- 
4.5 V. 
'OH - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
Vec 
= 4.5 V. 
'OH ~ 
-40 
mA 
2 
V 


Vec 
~ 4.5 V, 
IOH ~ 
-48 
mA 
2 


VOL 
Vec 
~ 4.5 V. 
10l 
~ 40 mA 
0.25 
0.5 


Vec 
- 
4.5 V, 
IOl 
- 
48 mA 
V 
0.35 
0.5 


'I 
Vce 
~ 5.5 V. 
V, ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vce 
~ 5.5 V. 
V, = 2.7 V 
20 
20 
"A 


III 
Vce 
~ 5.5 V. 
V, = 0.4 V 
-0.5 
-0.5 
mA 


lot 
Vce 
- 
5.5 V. 
Vo 
= 2.25 V 
-50 
-200 
-50 
-200 
mA 


'eeH 
Vce 
~ 5.5 V. 
VI ~ 4.5 V 
7.7 
11.5 
7.7 
11.5 
mA 


leel 
Vce 
- 
5.5 V. 
VI - 
a V 
14.7 
24 
14.7 
24 
mA 


tAil 
tvpical values are at VCC = 5 V, TA = 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. 10S. 


VCC - 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 


FROM 
TO 
Rl 
- 
500 0, 
UNIT 
PARAMETER 
TA - 
MIN to MAX 
IINPUT) 
(OUTPUT) 
SN54AS1032A 
SN74AS1032A 


MIN 
MAX 
MIN 
MAX 


tplH 
1 
7 
1 
6.3 
A or B 
Y 
ns 
tpHl 
1 
7 
1 
6.3 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS1034, SN54AS1034A. SN74ALS1034, SN74AS1034A 
HEX DRIVERS 


• 
'AS1034A 
Offers 
High Capacitive-Drive 
Capability 


• 
Noninverting 
Drivers 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


These 
devices 
contain 
six 
independent 
noninverting 
drivers. They perform the Boolean 
functions 
Y ; 
A. 


The 
SN54ALS 1034 
and 
SN54AS 1034A 
are 


characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS1034 
and 
SN74AS1034A 
are 
characterized 
for operation from OOCto 70°C. 


INPUT 
OUTPUT 


A 
Y 


H 
H 


L 
L 


logic symbol t 


1A 
111 
t> 
121 'Y 


2A 
131 
141 2Y 


3A 
(51 
16) 3Y 


4A 
191 
(814y 


5A 
1111 
110lsy 


6A 
('3) 
11216y 


t This symbol is in accordance 
with ANSI/lEEE Std 91-1984 
and 
lEe Publication 
617-12. 
Pin numbers shown are for D, J, and N packages. 


SNS4ALS1034, 
SNS4AS1034A 
... 
J PACKAGE 
SN74ALS1034, 
SN74AS1034A 
... 
0 OR N PACKAGE 


ITOP 
VIEW) 


1A 


1Y 
2A 
2Y 
3A 
3Y 
GND 


, U'4 


2 
13 


3 
'2 


4 
" 
S 
'0 
6 
9 
7 
8 
fI 
en 
U 
•.. 


>- 
<l: U 
U<l: 
'S 
Z > 
<0 


1 201Y 
(,).. 


2A 
18 
6Y 
i:3 
NC 
5 
17 
NC 
en 
2Y 
6 
16 
SA 
ct 
NC 
15 
NC 
"C 
3A 
'4 
5Y 
c: 


'0'112'3 
CU 


>- 
0 
U >- 
<{ 
en 


M Z 
Z 
'O:t 
o::t 
...• 
" 
ct 


NC- No internal connection 


logic diagram (positive logic) 


1A 
[> 
1Y 


2A 
I> 
2Y 


3A 
[> 
3Y 


4A 
[> 
4Y 


SA 
[> 
SY 


6A 
[> 
6Y 


PRODUCTION 
DATA documenU 
contain information 


current 
.s 
of publication 
date. Products 
conform 


to specificl1ions 
per the terms of Tells 
Instruments 


standard warranty. 
Production processing does not 
nec8sSlrily include t.sting 
of all parameters. 
TEXAS -1/1 
INSTRUMENTS 


B 


SN54ALS1034, SN74ALS1034 
HEX DRIVERS 


Supply voltage, Vee . 
Input voltage 
Operating 
free-air temperature 
range: 


.. 
7 V 
.. 
.... 
7V 


- 55°C to 125°C 
... 
ooe to 70°C 


-65°C 
to 150°C 


SN54ALS1034. 
SN74ALS1034 


SN54ALS1034 
SN74ALS1034 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output 
curent 
12 
15 
mA 


10L 
low-level 
output 
current 
12 
24 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS 1034 
SN74ALS1034 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
~ 4.5 V 10 5.5 V. 
10H ~ -0.4 
mA 
vCC-2 
vCC- 2 


Vee 
~ 4.5 V. 
10H ~ -3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


Vee 
~ 4.5 V. 
10H ~ -12 
mA 
2 


Vee 
- 
4.5 V, 
10H - 
-15 
mA 
2 


Vee 
= 4.5 V, 
10L = '2 
mA 
0.25 
0.4 


VOL 
V 


Vee 
= 4.5 V. 
10L ~ 24 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 
IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
0.1 
0.1 
mA 


10' 
Vee 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
- I 12 
-30 
-112 
mA 


leeH 
Vee 
= 5.5 V. 
VI = 4.5 V 
3 
6 
3 
6 
mA 


leeL 
Vee 
- 
5.5 V, 
VI - 
0 V 
8 
14 
8 
14 
mA 


tAli 
typical 
values are at VCC = 
SV, 
TA 
= 25°C. 


tThe output conditions "lave been chosen to produce a current that closely approximates one half 01the true short-circuit 
output current, 10S. 


Vcc 
~ 4.5 V 10 5.5 V, 


CL ~ 50 pF, 


FROM 
TO 
RL ~ 500 
Q, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA ~ MIN 10 MAX 


SN54ALS1034 
SN74ALS1034 


MIN 
MAX 
MIN 
MAX 


'pLH 
1 
II 
1 
8 
A 
Y 
ns 
'pHL 
1 
13 
1 
8 


TEXAS ." 
INSTRUMENlS 


SN54AS1034A. SN74AS1034A 
HEX DRIVERS 


Supply voltage. 
Vee 
.. 
Input voltage 
Operating 
free-air temperature 
range: 
SN54AS 1034A 
SN74AS1034A. 


7V 
7V 
- 55 °e to 125 °e 
ooe to 700e 
-65°e 
to 1500e 


SN54AS1034A 
SN74AS1034A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
vcc 
Supply vattage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
v 


IOH 
High-level output current 
-40 
48 
mA 


IOL 
Low-level output current 
40 
48 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
SN54AS 1034A 
SN74AS1034A 


Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC 
4.5 V. 
II 
18 mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V to 5.5 V. 
IOH - 
-2 mA 
VCC-2 
VCC-2 


VCC - 
4.5 V. 
IOH - 
3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
VCC - 
4.5 V. 
IOH - 
40 mA 
V 
2 


VCC - 
4.5 V. 
IOH - 
48 mA 
2 


VCC 
4.5 V. 
IOL 
40mA 
0.25 
0.5 
VOL 
VCC - 
4.5 V. 
IOL - 
48 mA 
V 
0.35 
0.5 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
5.5 V. 
VI - 
2.7 V 
20 
20 
~A 
IlL 
VCC 
5.5 V. 
VI 
0.4 V 
-0.5 
-0.5 
mA 


In' 
VCC - 
5.5 V. 
Vo 
- 
2.25 
V 
- 50 
-200 
- 50 
-200 
mA 


ICCH 
VCC - 
5.5 V. 
VI - 
4.5 V 
9 
15 
9 
15 
mA 


ICCL 
VCC - 
5.5 V. 
VI - 
0 V 
21 
35 
21 
35 
mA 


t All typical 
values are at VCC = 5 V, TA = 25°C. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
RL - 
5000. 


PARAMETER 
(INPUT) 
lOUT PUT) 
TA - 
MIN to MAX 
UNIT 


SN54AS1034A 
SN74AS1034A 


MIN 
MAX 
MIN 
MAX 


'PLH 
A or B 
1 
6.5 
1 
6 
Y 
ns 
tPHL 
1 
6.5 
1 
6 


TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS1035, 
SN74ALS1035 
HEX NONINVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 


• 
Noninverting 
Buffers 
with 
Open-Collector 
Outputs 


• 
Package Options 
Include 
Plastic 
"Small 
Outline" 
Packages, 
Ceramic 
Chip Carriers, 
and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


These 
devices 
contain 
six 
independent 
non inverting 
buffers. 


They 
perform 
the 
boolean 
functions 
Y = A. The open-collector 


outputs 
require 
pull-up 
resistors 
to perform 
correctly. 
They 
may 


be connected 
to 
other 
open-collector 
outputs 
to 
implement 
active·low wired-OR or active-high wired-AND functions. Open- 


collector 
devices 
are often 
used 
to generate 
higher 
VOH 
levels. 


The 
SN54ALS1 
035 
is characterized 
for 
operation 
over 
the 
full 


military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 


SN74ALS1035 
is 
characterized 
for 
operation 
from 
OOC 
to 


70°C. 


INPUT 
OUTPUT 


A 
Y 


H 
H 


L 
L 


lA 
111 
C- 
O 
121lY 


2A 
131 
(41 2Y 


3A 
(51 
(el 3Y 


4A 
(9) 
lei 4Y 


SA 
1111 
(1015y 


6A 
1131 
1121ey 


tThis 
symbol 
is in accordance 
with 
ANSlflEEE 
Std 91-1984 
and lEe 


Publication 
61 7- 12. 


Pin numbers 
shown 
are for 
D. J, and N packages. 


SN54ALS1035 
... 
J PACKAGE 
SN74ALS1035 
... 
0 OR N PACKAGE 


(TOP VIEW) 


1A 
1Y 
2A 
2Y 
3A 
3Y 
GND 


PIl00UCnoi 
OATA •••• _ 
•• contain i._. 
cllrr,.t 
II of pvblicltion dltl. 
Products conform 
10~ 
'* doo ••••• 
of T•••• I.I1rU_ 
ltandlnl 
warn"ty. 
Production 
precessing 
does not 
1t1CUl.,ily 
include ttlting of .11 p.r.met.rl. 
TEXAS 
." 
INsrRUMENlS 


, U,4 


2 
13 


3 
12 


4 
'1 
5 
10 


6 
9 


7 
8 


SN54ALS1035 
... 
FK PACKAGE 


ITOP VIEWI 
u 
>-<CUU<Cz>co 


2A 
4 


NC 
5 
2Y 
6 


NC 
7 


3A 
8 


18 
BY 


17 
NC 


16 
5A 


15 
NC 


14 
5Y 


lA 
[> 
lY 


2A 
C> 
2Y 


3A 
[> 
3Y 


4A 
[> 
4Y 


SA 
[> 
5Y 


6A 
[> 
6Y 


II 


• 


SN54ALS1035. 
SN74ALS1035 
HEX NONINVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 


Supply voltage, VCC 
Input voltage. 
Off-state output voltage 
Operating free-air temperature 
range: SN54ALS1035 
SN74ALS1035 


7V 
7V 
7V 


- 55°C 
to 125°C 


...... 
0 °C to 70°C 


- 65°C 
to 150°C 


SN54AlSl035 
SN74AlSl035 


MIN 
NOM 
NOM 
UNIT 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
low-level 
input voltage 
0.7 
0.8 
V 


VOH 
High-level output voltage 
5.5 
5.5 
V 


IOl 
low-level 
output 
current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°C 


SN54AlSl035 
SN74AlSl035 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V, 
II ~ 
-18 
mA 
- 1.5 
-1.5 
V 


IOH 
VCC ~ 4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


VCC - 
4.5 V, 
IOl 
~ 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC ~ 4.5 V, 
IOl 
- 
24 mA 
0.35 
0.5 


II 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
VI - 
2.7 V 
20 
20 
~A 


III 
VCC 
5.5 V, 
VI - 
0.4 V 
-0.1 
0.1 
mA 


ICCH 
VCC - 
5.5 V. 
VI - 
4.5 V 
3 
6 
3 
6 
mA 


ICCl 
VCC - 
5.5 V, 
VI - 
0 V 
8 
14 
8 
14 
mA 


VCC ~ 4.5 V to 5.5 V, 


Cl 
~ 50 pF, 


FROM 
TO 
Rl 
; 
680 Q, 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA ; 
MIN to MAX 


SN54AlS 1035 
SN74AlSl035 


MIN 
MAX 
MIN 
MAX 


'plH 
A 
5 
35 
5 
30 
Y 
ns 


tpHl 
2 
14 
2 
12 


TEXAS -1!1 
INSTRUMENTS 


• 
Quad Versions 
of ASS05S 


• 
Offers 
High Capacitive-Drive 
Capability 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These devices contain four independent 
2-input 
NOR drivers. They perform the Boolean functions 
y = A+B 
or Y = A.S in positive 
logic. 


The 
SN54AS 
1036A 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55DC 
to 
125DC. 
The SN74AS1036A 
is 
characterized 
for operation 
from 0 DC to 70 DC. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
l 


X 
H 
l 
l 
l 
H 


logic symbol 


1A 
(1) 
••,[> 


1B 
IZI 


ZA 
(4) 


28 
(5) 


3A 
191 


38 
1101 


4A 
112) 


48 


tThis symbol is in accordance with ANSIIIEEE Sid 91·1984 
and lEe Publication 617-12. 


Pin numbers shown are for O. J. and N packages. 


SN54AS1036A, 
SN74AS1036A 
QUADRUPLE 2·INPUT POSITIVE·NOR DRIVERS 


SN54AS1036A 
... 
J PACKAGE 
SN74AS1036A 
... 
0 OR N PACKAGE 


(TOP VIEWI 


lA 
1 V14 
VCC 
lB 
2 
13 
4B 


lY 
3 
12 
4A 


2A 
4 
11 
4Y 


28 
5 
10 
3B 


2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


SN54AS 1036A 
... 
FK PACKAGE 


ITOPVIEW) 
U 
m<!UUIIl 
z> 
•• 


2 
1 2019 


4 
18 
4A 


5 
17 
NC 


6 
16 
4Y 


7 
15 
NC 


14 
3B 


9 
1011 
1213 


>-OU>-<l 
N22M(¥') 
<.9 


1A=D--- 
lY 
1B 


2A=D--- 
2Y 
2B 


3A=D--- 
3Y 
3B 


4A=D--- 
4Y 
4B 


PROOUCTIOI 
DATA dotUmtntJ 
contain informltion 
currlnt 
II .f publiCition dati. Products conform 
to lpICifications 
per the terms of TIXU Instruments 
Itlnd,rd 
wlmnty. 
Production processing does not 
nee"prily 
includ. tilting 
of ,II paf,meters. 
TEXAS 
• 
INSTRUMENTS 


II 


SN54AS1036A. 
SN74AS1036A 
QUADRUPLE 2·INPUT POSITIVE·NOR DRIVERS 


...... 
.... 
7 V 


........... 
7 V 


-55°C 
to 125°C 


... 
OOCt070°C 


-65°C 
to 150°C 


Supply voltage. VCC . .. 
. 
. 
Input voltage 
. 


Operating free-air temperature 
range: 
SN54AS1036A 
. 


SN74AS1036A 
. 


SN54AS1036A 
SN74AS1036A 


MIN 
NOM 
MAX 
MIN 
NOM 
UNIT 
MAX 
Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-Ievsl input Yottage 
2 
2 
V 
VIL 
Low·level 
input 
voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
current 
40 
48 
mA 
10L 
Low-level 
output 
current 
40 
48 
mA 
TA 
Operating 
free-air 
temperature 
- 55 
125 
0 
70 
·e 


:t> 
r- 
C/) 
II):;, 
electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
Q. 
noted) 
:t> 
C/) 
(") 
::;'nc: 
;::;.' 
UI 


PARAMETER 
TEST CONDITIONS 
SN54AS1036A 
SN74AS1036A 
UNIT 
MIN 
TYP' 
MAX 
MIN 
TYP, 
MAX 


VIK 
Vee 
- 
4.5 V, 
II = -18 
mA 
-1.2 
-1.2 
V 
Vee 
- 
4.5 V to 5.5 V, 
IOH~-2mA 
Vee-2 
Vce-2 


VOH 
Vee 
- 
4.5 V, 
IOH--3mA 
2.4 
3.2 
2.4 
3.2 


Vee 
= 4.5 V, 
10H ~ 
-40 
mA 
2 
V 


Vee 
~ 4.5 V. 
10H ~ 
-48 
mA 
2 


VOL 
Vee 
- 
4.5 V, 
10L = 40 mA 
0.25 
0.5 
Vee 
- 
4.5 V. 
10L - 
48 mA 
V 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V, 
VI ~ 2.7V 
20 
20 
~A 
IlL 
Vee 
- 
5.5 V, 
VI ~ 0.4 V 
-0.5 
-0.5 
mA 


10* 
Vec 
- 
5.5 V, 
Vo 
- 
2.25 V 
-50 
-200 
-50 
-200 
mA 


leeH 
Vee 
- 
5.5 V, 
VI - 
0 V 
4.3 
7 
4.3 
7 
mA 


leeL 
Vee 
- 
5.5 V. 
VI = 4.5 V 
14 
23 
14 
23 
mA 


Vcc 
- 
4.5 V to 5.5 V, 


CL - 
50 pF, 


FROM 
TO 
RL - 
5000, 


PARAMETER 
(iNPUT) 
(OUTPUT) 
TA - 
MIN to MAX 
UNIT 


SN54AS1036A 
SN74AS1036A 


MIN 
MAX 
MIN 
MAX 


tPLH 
1 
4.8 
1 
4.3 


A or B 
Y 
ns 


tpHL 
1 
4.8 
1 
4.3 


TEXAS 
~ 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54ASl181. 
SN74ASl181 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


• 
Package Opti9ns 
Include Plastic "Small 
Outline" 
Packages, 
Both Plastic and 
Ceramic Chip Carriers, and Standard 
Plastic 


and Ceramic 300-mil 
DIPs 


01915, 
MAY 
1985-REVI$ED 
MAY 
1986 


SN54ASl181 
... 
JT OR JW PACKAGE 
SN74ASl181 
... 
OW, NT. OR NW PACKAGE 


(TOP VIEW) 


80 
1 U24 
VCC 
AO 
2 
23 
A1 
S3 
3 
22 
81 
S2 
4 
21 
A2 


S1 
5 
20 
82 
SO 
6 
19 
A3 


Cn 
18 
83 
M 
8 
17 
G 
FO ~ 
16 
Cn+4 
F1 
10 
15 
P 
F2 
11 
14 
A=B 


GND 
12 
13 
F3 


• 
Full Look-Ahead 
for High-Speed 
Operations 
on Long Words 


• 
Arithmetic 
Operating 
Modes: 


Addition 
Subtraction 
Shift 
Operand A One Position 
Magnitude 
Comparison 
Plus Twelve 
Other Arithmetic 
Operations 


• 
Logic Function 
Modes 
Exclusive-OR 
Comparator 
AND, NAND,OR,NOR 
SN54ASl181 
FK PACKAGE 
SN74ASl181 
... 
FN PACKAGE 


(TOP VIEW) 


U 


MOOUU 
•...•... 
(/)1« 
CD Z 
>I«ICD 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


so 
(6) 


S, 
151 


S2 141 


S3 131 


M 
18) 


Cn 
17) 


AD 


4 
3 
1 28 27 26 


S2 
5 
25 [ 
A2 


ALU 
24 [ 62 
} 


S1 
6 


SO 
7 
23 [ 
A3 


10. 


NC 
8 
22 
NC 
10. 
83 
Cn 
9 
21 


M 
10 
20 
G 
10. 
FO 
11 
19 
Cn+4 


12 13 14 15 1617 
18 
~ 
•... NQUMcoto... 
ILL IlL 
Z 
Z ILL 
11 


<.9 
« 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, JW, NT, and NW packages. 


NUM8ER 
ADDITION 
TIMES 
PACKAGE COUNT 
CARRY METHOD 


OF 
USING 'AS1181 
USING 'AS181A 
USING'S181 
ARITHMETIC 
lOOK·AHEAD 
8ETWEEN 


81TS 
AND'AS882 
AND 'AS882 
AND'S182 
lOGIC 
UNITS 
CARRY GENERATORS 
ALUs 


1 to 4 
5 ns 
5 ns 
11 ns 
1 
NONE 


5 to 8 
10 ns 
10 ns 
18 ns 
2 
RIPPLE 
9 to 16 
14 ns 
14 ns 
19 ns 
3 or 4 
I 
FUll 
lOOK·AHEAD 
17 to 64 
19 ns 
19 ns 
28 ns 
5 to 16 
2 to 5 
FUll 
lOOK·AHEAD 


PRODUCT PREVIEW documents coRtiin 
information 


on products in the formative or design phIS' 
of 


development. 
Characteristic 
dele 
and 
other 


~:::~:t;~:Srr::t 
dt-:~\~~::I:j.~~:::~ti~~~~:::: 
products without notice. 


TEXAS ~ 
INSTRUMENTS 


SN54AS1181, 
SN74AS1181 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


description 


The 'A51181 
arithmetic 
logic units (ALU)/function 
generators 
have a complexity 
of 75 equivalent 
gates 
on a monolithic 
chip. These circuits perform 
16 binary arithmetic 
operations on two 4-bit words as shown 
in Tables 1 and 2. These operations 
are selected by the four function-select 
lines (50. 51, 52, 53) and 
include addition, subtraction, 
decrement, 
and straight transfer. When performing 
arithmetic 
manipulations, 


the internal carries must be enabled by applying a low-level 
voltage to the mode control 
input (M). A full 
carry look-ahead 
scheme is made available in these devices for fast, 
simultaneous 
carry generation 
by 
means of two cascade-outputs 
(pins 15 and 17) for the four bits in the package. When used in conjunction 
with the 5N54A5882 
or 5N74A5882 
full carry look-ahead circuits, 
high-speed arithmetic 
operations 
can 
be performed. 
The typical 
addition times shown previously 
illustrate 
the little additional 
time required for 
addition of longer words when full carry look-ahead is employed. The method of cascading' 
A5882 
circuits 
with 
these ALUs to provide multilevel 
full carry look-ahead 
is illustrated 
under signal designations. 


If high speed is not of importance, 
a ripple-carry input (Cn) and a ripple-carry output (Cn + 4) are available. 
However, 
the ripple-carry 
delay has also been minimized 
so that arithmetic 
manipulations 
for small word 
lengths can be performed 
without 
external 
circuitry. 


The' A5 1181 will accommodate 
active-high 
or active-low 
data if the pin designations 
are interpreted 
as 
follows: 


Active-low 
data (Table 1) 


Active-high 
data (Table 2) 


5ubtraction 
is accomplished 
by l' s complement 
addition 
where the l' s complement 
of the subtrahend 


is generated internally. 
The resultant 
output 
is A - B-1, 
which requires an end-around or forced carry to 
provide A-B. 


The' A5 1181 can also be utilized as a comparator. 
The A = B output is internally decoded from the function 
outputs 
(Fa, F1, F2, F3) so that when two words of equal magnitude 
are applied at the A and B inputs, 
it will assume a high level to indicate equality 
IA = B). The ALU must be in the subtract 
mode with Cn = H 
when performing this comparison. The A = B output is open-collector 
so that it can be wired-AND connected 
to give a comparison 
for more than four bits. The carry output 
(Cn + 4) can also be used to supply relative 
magnitude information. 
Again, the ALU must be placed in the subtract 
mode by placing the function 
select 
input 53, 52, 51, 50 at L, H, H, L, respectively. 


ACTIVE-LOW 
DATA 
ACTIVE-HIGH 
DATA 
INPUT Cn 
OUTPUT Cn +4 
(FIGURE 11 
(FIGURE 21 


H 
H 
A~B 
A:sB 


H 
L 
A<B 
A>B 


L 
H 
A>B 
A<B 


L 
L 
A:sB 
A2:B 


These circuits have been designed to not only incorporate 
all of the designer's 
requirements 
for arithmetic 
operations, 
but also to provide 16 possible functions 
of two Boolean variables without 
the use of external 
circuitry. 
These logic functions 
are selected 
by use of the four function-select 
inputs 
(50, 51, 52, 53) 
with the mode-control 
input (M) at a high level to disable the internal carry. The 16 logic functions 
are 
detailed 
in Tables 1 and 2 and include exclusive-OR, 
NAND, AND, NOR, and OR functions. 
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signal designations 


In both Figures 1 and 2, the polarity 
indicators 
I ~) 
indicate that the associated 
input or output 
is active- 


low with 
respect to the function 
shown inside the symbol and the symbols 
are the same in both figures. 


The signal designations 
in Figure 1 agree with the indicated 
internal functions 
based on active-low 
data, 
and are for use with the logic functions 
and arithmetic 
operations shown in Table 1. The signal designations 


have been changed in Figure 2 to accommodate 
the logic functions 
and arithmetic 
operations for the active- 


high data given in Table 2. The' AS 1181 together 
with' 
AS882 
and'S 
182 can be used with 
the signal 
designation 
of either 
Figure 1 or Figure 2. 


'ASl181 


so 
161 
ALU} 


SO 
161 


51 
151 
1151 
P 
51 
151 
to 
.. 
151 CP 


52 
(4) 
(0 
.. 15) CG 
(17) 
G 
52 
(4) 


53 
(3) 
6(poOJQ 
041 
A-B 
53 
(3) 


M 
(BJ 
1161 Cn+4 
M 
IBI 
10 . . . 15) CO 


Cn 
m 
CI 
Cn 
17) 


AD 
AD 


'ASl181 


ALUl 


(1S) 
X 
(0 . 
. 15) CP 


(0 . .. 
151 CG 
(17) 
V 


31 
(14) 
6(poO)Q 
A-B 


4 
to 
.. 15) CO 
(16) 
Cn+4 


'AS882 
'AS882 


CPG 
CPG 


X, 
V, 


Cn+8 
co, 
16) 
Co+8 
X2 
co, 
(6) 


C03 
(11) 
Co+16 
C03 
(11) 
Cn+l6 


C05 
(171 
C"+24 
C05 
(17) 
f"n+24 


C07 
(22) 
C"+32 
C07 
(221 
C"+32 
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ACTIVE·lOW 
DATA 
SELECTION 
M=H 
M" 
L; ARITHMETIC 
OPERATIONS 
lOGIC 
Cn " l 
Cn:: 
H 


S3 
S2 
S1 
SO 
FUNCTIONS 
lno c~rry) 
(with carry) 


L 
L 
L 
L 
F - A 
F 
A MINUS 
1 
F 
A 


L 
L 
L 
H 
F" AS 
F '" AS 
MINUS 
1 
F '" AS 


L 
L 
H 
L 
F "A 
~ B 
F" 
ABMINUS 
1 
F '" AS 


L 
L 
H 
H 
F" 
1 
F " MINUS 
1 (2's COMP) 
F '" ZERO 


L 
H 
L 
L 
F~ATB 
F '" A PLUS 
(A 
t Sl 
F 
A PLUS (A • Bl PLUS 
1 


L 
H 
L 
H 
F=B 
F " AS 
PLUS 
(A 
t B) 
F '" AS PLUS 
fA 
t Bl 
PLUS 
1 


L 
H 
H 
L 
F~AG)B 
F " A MINUS 
B MINUS 
1 
F "- A MINUS 
B 


L 
H 
H 
H 
F - A" 
B 
F" 
A + B 
F '" (A 
.• 51 PLUS 
1 


H 
L 
L 
L 
F ~ AB 
F 
A PLUS 
fA 
+ BI 
F " A PLUS 
(A .• BI PLUS 
1 


H 
L 
L 
H 
F~AG)B 
F :: A PLUS 
B 
F " A PLUS 
B PLUS 
1 


H 
L 
H 
L 
F" 
B 
F - ABPLUS 
(A t BI 
F - ABPLUS 
(A 
+ BI PLUS 
1 


H 
L 
H 
H 
F 
0 A .• B 
F " {A 
• Bl 
F" 
(A 
.• BI PLUS 
1 


H 
H 
L 
L 
F " a 
F " A PLUS A' 
F " A PLUS 
A PLUS 
1 


H 
H 
L 
H 
F" 
AS 
F " AS 
PLUS 
A 
F " AS 
PLUS 
A PLUS 
1 


H 
H 
H 
L 
F" 
AS 
F " AS 
PLUS 
A 
F " ABPLUS 
A PLUS 
1 


H 
H 
H 
H 
F" 
A 
F -' A 
F "A 
PLUS 
1 


ACTIVE·HIGH 
DATA 
SELECTION 
M=H 
M " L; ARITHMETIC 
OPERATIONS 
lOGIC 
tn •• H 
Cn" 
l 
S3 
S2 
S1 
SO 
FUNCTIONS 
(no carry) 
(with 
carry) 


L 
L 
L 
L 
F 
A 
F - A 
F :: A PLUS 
1 


L 
L 
L 
H 
F - A+B 
F - 
At 
8 
F " (A 
+ 81 PLUS 
1 


L 
L 
H 
L 
F ~ A8 
F '" A t B 
F " (A 
+ 81 PLUS 
1 


L 
L 
H 
H 
F - 0 
F '" MINUS 
1 12's CQMPLI 
F ~ ZERO 


L 
H 
L 
L 
F = AS 
F 
A PLUS 
AB 
F " A PLUS 
AS PLUS 
1 


L 
H 
L 
H 
F~B 
F - (A 
+ BI PLUS 
AS 
F " (A 
I BI PLUS 
AS PLUS 
1 


L 
H 
H 
L 
F 
A 
G) 
B 
F 
A MINUS 
8 MINUS 
1 
F~AMINUS8 


L 
H 
H 
H 
F '" AB 
F 
AS 
MINUS 
1 
F ~ AB 


H 
L 
L 
L 
F "" A t B 
F 
A PLUS 
Aa 
F " A PLUS 
A8 
PLUS 
1 


H 
L 
L 
H 
F" 
A e 8 
F 
A PLUS 
B 
F " A PLUS 
8 PLUS 
1 


H 
L 
H 
L 
F = B 
F 
(A 
+ Sl 
PLUS 
A8 
F " (A 
.• 'Eh PLUS 
AB 
PLUS 
1 


H 
L 
H 
H 
F" 
A8 
F 
AS 
MINUS 
1 
F 
=. AS 


H 
H 
L 
L 
F" 
1 
F 
A PLUS 
A I 
F " A PLUS 
A PLUS 
1 


H 
H 
L 
H 
F-oA+B 
F " (A 
+ 81 PLUS 
A 
F 
(A· 
at PLUS 
A PLUS 
1 


H 
H " 
L 
F " A + a 
F " (A 
+ S) PLUS 
A 
F " IA 
+ Bl PLUS 
A PLUS 
1 


H 
H 
H 
H 
F:A 
F" 
AMINUS 
1 
F" 
A 


TEXAS 
.." 
INSTRUMENTS 


SN54ASl181, 
SN74ASl181 


ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


S3 (3) 
S2 
141 
Sl I:: 
SO 


181 
M 


C 
n 
171 
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EJ 


SN54AS1181, 
SN74AS1181 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee .. 
Input voltage 
Off-state 
output 
voltge 
IA ~ B output 
only I . 


Operating free-air temperature 
range: 
SN54AS1181 
SN74AS1181 


7V 
7V 
7V 


. . . . . . . . . . . . . .. 
- 55 °e to 125 °e 
.......................... 
ooe to 700e 


. . .. 
.. . .. 
. .. 
. .. 
.. 
. 
- 65 °e to 150 °e 


II 


SN54AS1181 
SN74AS1181 


MIN 
NOM 
UNIT 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level inpu~voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VOH 
High-level output voltage 
A - B output only 
5.5 
5.5 
V 


All outputs except 
-2 
-2 
mA 
IOH 
High-level output current 
A=B 
and G 


G output 
-3 
-3 
mA 


IOL 
low-level 
output 
current 


All outputs except G 
20 
20 
mA 


TI output 
48 
48 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·C 


TEXAS 
~ 
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electrical characteristics over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


TEST CONDITIONS 
SN54AS1181 
SN74AS1181 
PARAMETER 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
·-1.2 
-1.2 
V 


Any output 
Vee 
= 4.5 V to 5.5 V, 
10H = 
-2 
mA 
vCC - 2 
VOH except A 
~ B 
Vcc - 2 
V 


G 
Vee 
= 4.5 V, 
10H ~ -3 
mA 
2.4 
3 
2.4 
3 
V 


10H 
A ~ B 
Vee 
~ 4.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


Any output 
Vee 
= 4.5 V, 
10L ~ 20 mA 
0.3 
0.5 
0.3 
0.5 
V 
VOL 
except IT 


G 
Vee 
- 
4.5 V, 
10L = 48 mA 
0.4 
0.5 
0.4 
0.5 
V 


M input 
0.1 
0.1 


II 
Any A or B input 


Vee 
5.5 V, 
0.3 
0.3 


Any S input 
~ 
VI ~7 V 
mA 
0.4 
0.4 


Carry input 
0.6 
0.6 


M input 
20 
20 


IIH 
Any A or B input 
Vee 
5.5 V, 
2.7 V 
60 
60 


Any S input 
~ 
VI ~ 
"A 
80 
80 


Carry input 
120 
120 


M input 
-0.5 
-0.5 


IlL 
Any A or B input 
Vee 
5.5 V, 
-1.5 
-1.5 
= 
VI ~ 0.4 V 
mA 
Any 
S input 
-2 
-2 


Carry input 
-3 
-3 


All outputs except 
-30 
-112 
-30 
-112 


10' 
A~B 
and G 
Vee 
= 5.5 V, 
Vo ~2.25 V 
mA 
G 
-30 
-125 
-30 
-125 


Ice 
Vce 
~ 5.5 v 
74 
117 
74 
117 
mA 


t All typical values are at VCC 
= 5 V. TA = 25°G. 


tThe output conditions have been chosen to produce a current that closely approximates one half of the true shan-circuit output current, 10S. 
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VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 


FROM 
TO 
RL - 
5000, 
PARAMETER 
TEST CONDITIONS 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS1181 
SN74AS1181 


MIN 
MAX 
MIN 
MAX 


tpLH 
3 
9 
3 
8.5 
Cn 
Cn+4 
2 
7 
2 
6.5 
ns 


tpHL 


tpLH 
Any 
M~O 
V, Sl ~S2~0 
V, 
3.5 
13 
5 
12 
AorS 
Cn+4 
SO~ S3 ~4.5 
V (SUM model 
3.5 
12.5 
12 
ns 


tpHL 
5 


tPLH 
Any 
Cn+4 
M~O 
V, SO~S3~0 
V, 
5 
14.5 
5 
13 


A or B 
Sl ~S2 ~4.5 
V (DIFF model 
ns 
tPHL 
5 
13.5 
5 
12.5 


tpLH 
- 
M =0 V ISUM or DIFF model 
3 
10.5 
3 
9 
Cn 
Any 
F 
7.5 
ns 
tpHL 
3 
8 
3 


tpLH 
Any 
G 
M-O 
V, S1 -S2-0 
V, 
3 
8.5 
3 
8 
A orB 
SO=S3~ 
4.5 V (SUM model 
ns 
tpHL 
2 
7 
2 
6 


tPLH 
Any 
- 
M~O 
V, SO~S3~ 
0 V, 
3 
10.5 
3 
9.5 


G 
Sl ~S2 ~ 4.5 V (DtFF model 
ns 
tpHL 
A or B 
2 
9 
2 
7 


tpLH 
Any 
- 
M-O 
V, S1-S2- 
0 V, 
3 
8.5 
3 
7.5 
AorS 
P 
SO=S3= 
4.5 V (SUM model 
ns 
tpHL 
2 
7.5 
2 
6 


tpLH 
Any 
- 
M~O 
V, SO~S3~ 
0 V, 
3 
10.5 
3 
9 
AorS 
P 
S1 ~S2 ~ 4.5 V (DIFF model 
ns 


tpHL 
3 
8.5 
3 
8 


tpLH 
Ai or 
Fi 
M~O 
V, Sl ~S2- 
0 V, 
3 
11 
3 
9.5 
Bi 
SO= S3 = 4.5 V (SUM model 
ns 
tPHL 
3 
9 
3 
7.5 


tpLH 
Ai or 
Fi 
M~O 
V, SO~S3~ 
0 V, 
3 
12 
3 
10.5 
Bi 
S1 ~S2 ~ 4.5 V (DIFF model 
ns 


tpHL 
3 
11 
3 
9.5 


tpLH 
Any 
Any F 


M~O 
V, Sl ~S2~ 
0 V, 
3 
13.5 
3 
12 
A orB 
so = S3 = 4.5 V (SUM model 
3 
13 
3 
11.5 
ns 
tpHL 


tPLH 
Any 
Any F 
M=O 
V, SO~S3~ 
0 V, 
3 
16 
3 
14.5 
A orB 
S1 =S2~ 
4.5 V 
IDIFF model 
3 
13 
3 
12.5 
ns 
tPHL 


tpLH 
Ai or 
Fi 
3 
12.5 
3 
11 


Bi 
M = 4.5 V (LOGIC model 
ns 
tpHL 
3 
10 
3 
9.5 


tpLH 
Any 
A~8 
M~O 
V, SO~S3~ 
0 V, 
4 
19 
4 
17 


tpHL 
A orB 
S1 ~ S2 ~ 4.5 V IDtFF model 
5 
18.5 
5 
15 
ns 


tPLH 
Any S 
Any F 
M = 0 V 
IARITH model 
3 
12.5 
3 
11 


tPHL 
3 
11.5 
3 
11 
ns 


tPLH 
Any S 
A=8 
IARITH model 
5 
20 
5 
18 
M = 0 V 
ns 
tpHL 
5 
21 
5 
18 


tPLH 
Any 5 
Cn+4 
M ~ 4.5 V 
ILOGIC model 
2 
16.5 
4.5 
15.5 


tpHL 
3 
12.5 
3 
12 
ns 


tpLH 
Any S 
G 
M =OV 
IARITH model 
3 
9.5 
3 
9 


tPHL 
2 
6.5 
2 
6 
ns 


tpLH 
Any S 
P 
M = 4.5 V 
(LOGIC model 
3 
8.5 
3 
7.5 


tPHL 
2 
6.5 
2 
6.5 
ns 


tPLH 
M 
- 
Sl ~S2~ 
0 V, 
5 
12 
5 
11.5 
Any 
F 


(SUM model 
ns 
tpHL 
SO~S3~ 
4.5 V 
5 
12 
5 
11.5 


tpLH 
M 
S'~S2~OV, 
7 
19 
7 
17.5 
A~8 


(SUM model 
ns 
tpHL 
SO~S3~4.5 
V 
8 
21 
8 
17.5 
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OTHER 
INPUT 


INPUT 
OTHER 
OATA 
INPUTS 
OUTPUT 
OUTPUT 


SAME 
BIT 


PARAMETER 
UNDER 
UNDER 
WAVEFORM 


APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 
1) 
4.5 
V 
GND 
4.5 
V 
GND 


tpLH 
Ai 
Bi 
None 


Remaining 
Cn 
Fi 
In·Phase 


tpHL 
A and B 


tplH 
8i 
Ai 
None 


Remaining 
Cn 
Fi 
In-Phase 


tPHL 
A and 8 


tplH 
Ai 
Bi 
None 
None 
Remaining 
p 
In-Phase 


tPHL 
A and B. Cn 


tpLH 
81 
Ai 
None 
None 


Remaining 
p 
In-Phase 


tpHL 
A and B. Cn 


tplH 
Ai 
None 
Bi 
Remaining 
Remaining 
G 
In-Phase 


tpHl 
B 
A, Cn 


tplH 
8i 
None 
Ai 


Remaining 
Remaining 
G 
In-Phase 


tpHl 
B 
A,Cn 


tplH 
All 
All 
Any 
F 
Cn 
None 
None 
A 
B 


In-Phase 


tpHl 
or Co+4 


tplH 
Ai 
None 
Bi 


Remaining 
Remaining 
C"+4 
Out-af-Phase 


tpHl 
B 
A.Cn 


'plH 
Bi 
None 
Ai 
Remaining 
Remaining 
Cn+4 
Out-af-Phase 


'pHl 
B 
A,Cn 


tplH 
Any 
None 
Bi 


Remaining 
Remaining 
Any 


In-Phase 


tpHl 
A 
B,A3 
A. Cn 
F 


tplH 
Any 
None 
Ai 


Remaining 
Remaining 
Any 


In-Phase 


tPHl 
B 
A, B3 
S, Cn 
F 
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DIFF MODE TEST TABLE 


FUNCTION INPUTS: S1-S2-4.5 
V. SO-S3-M-O 
V 


OTHER INPUT 
INPUT 
OTHER DATA INPUTS 
OUTPUT 
OUTPUT 


SAME BIT 
PARAMETER 
UNDER 
UNDER 
WAVEFORM 


APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 11 


4.5 V 
GND 
4.5 V 
GND 


'pLH 
Ai 
None 
Bi 


Remaining 
Remaining 
Fi 
In-Phase 


'pHL 
II 
B. Cn 


'pLH 
Bi 
Ai 
None 
Remaining 
Remaining 
Fi 
Out-at-Phase 


'pHL 
A 
B.Cn 


'pLH 
Ai 
None 
Bi 
None 
Remaining 
p 
In-Phase 


'pHL 
A and B. Cn 


'PLH 
Bi 
Ai 
None 
None 


Remaining 
p 
Out-af-Phase 


'pHL 
Ii: and S, Cn 


'pLH 
Ai 
Bi 
None 
None 
Remaining 
G 
In-Phase 


'pHL 
A and S, Cn 


'pLH 
Bi 
None 
Ai 
None 


Remaining 
G 
Out-af-Phase 


'pHL 
A and S, Cn 


'pLH 
Ai 
None 
Bi 
Remaining 
Remaining 
A~B 
In-Phase 


'pHL 
A 
B. Cn 


'pLH 
Bi 
Ai 
None 
Remaining 
Remaining 
A~B 
Out-af-Phase 


'pHL 
A 
B. Cn 


'pLH 
All 
Cn+4 
Cn 
None 
None 
None 
In-Phase 


'pHL 
A and B 
or any F 


'pLH 
Ai 
Bi 
None 
None 


Remaining 
Cn+4 
Out-at-Phase 
'pHL 
A.B. Cn 


'pLH 
Bi 
None 
Ai 
None 


Remaining 
Cn+4 
In-Phase 


'pHL 
A.B. Cn 


'PLH 
Any 
Bi 
None 
A3 


Remaining 
Any 


In-Phase 


'pHL 
A 
A. B. Cn 
F 


'pLH 
Any 
None 
Ai 
A3 
Remaining 
Any 
Out-af-Phase 


'pHL 
B 
A. B. Cn 
F 
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OTHER INPUT 
INPUT 
OTHER DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
SAME 
BIT 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 11 
4.5 
V 
GND 
4.5 
V 
GND 


lplH 
Ai 
ii 
None 
None 
Remaining 
Fi 
Out·of-Phase 
tpHL 
A and S, Cn 


tpLH 
Bi 
Ai 
None 
None 
Remaining 
Fi 
Out-ot-Phase 
tPHL 
A and B. Cn 


OTHER INPUT 
OTHER DATA 
INPUTS 
OUTPUT 
OUTPUT 
INPUT 


PARAMETER 
UNDER 
SAME 
BIT 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 
1) 
4.5 
V 
GND 
4.5 
V 
GND 


lPlH 
Ai 
Bi 
None 
Remaining 
None 
P 
Out-af-Phase 
tpHL 
A and B. Cn 


tpLH 
Bi 
Ai 
None 
Remaining 
None 
P 
Out-af-Phase 
tpHL 
A and S, Cn 


tPLH 
Ai 
None 
Bi 
Remaining 
None 
P 
In-Phase 
tpHL 
A and ll. Cn 


tpLH 
Bi 
None 
Ai 
Remaining 
None 
P 
In-Phase 
tPHL 
A and ll. Cn 


tpLH 
Ai 
Bi 
None 
Remaining 
None 
Cn+4 
In-Phase 
tPHL 
A and B. Cn 


tpLH 
Bi 
Ai 
None 
Remaining 
None 
Cn+4 
In-Phase 
tpHL 
A and B. Cn 


tpLH 
Ar 
None 
Bi 
Remaining 
None 
Cn+4 
Out-af-Phase 
tPHL 
A and ii, Cn 


lpLH 
Bi 
None 
Ai 
Remaining 
None 
Cn+4 
Out-af-Phase 
tpHL 
A and a, Cn 


OTHER INPUT 
INPUT 
OTHER DATA 
INPUTS 
OUTPUT 
OUTPUT 


PARAMETER 
UNDER 
SAME BIT 


APPLY 
APPLY 
APPLY 
APPLY 
UNDER 
WAVEFORM 


TEST 
TEST 
(SEE NOTE 11 
4.5 
V 
GND 
4.5V 
GND 


lPLH 
Ai 
Bi 
None 
Remaining 
Remaining 
l' 
In-Phase 
tpHL 
A.Cn 
ii 


lpLH 
Bi 
Ai 
None 
Remaining 
Remaining 
p 
In-Phase 
tPHL 
ii.cn 
A 


tpLH 
Ai 
Bi 
None 
Remaining 
Remaining 
Cn+4 
Out-at-Phase 
lp •.•, 
A.Cn 
ii 


tPLH 
Bi 
Ai 
None 
Remaining 
Remaining 
Cn+4 
Out-of-Phase 
tpHL 
ii.cn 
A 


TEXAS ~ 
INSTRUMENlS 


SN54ASl181. 
SN74ASl181 
ARITHMETIC 
LOGIC UNITS/FUNCTION 
GENERATORS 


OTHER INPUT 
INPUT 
OTHER DATA INPUTS 
OUTPUT 
OUTPUT 
SAME BIT 
PARAMETER 
UNDER 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 11 
4.5 V 
GND 
4.5 V 
GND 


IpLH 
Any 
- 
- 


Remaining 
A, BO,Cn 
Cn+4 
Out-at-Phase 


IpHL 
5 
B 


IpLH 
Any 
- - 
Remaining 
p 
In-Phase 
- 
- 
B, A2 
A, Cn 
IpHL 
5 


OTHER INPUT 
INPUT 
OTHER DATA INPUTS 
OUTPUT 
OUTPUT 
SAME BIT 
PARAMETER 
UNDER 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 1) 
4.5 V 
GND 
4.5 V 
GND 


IpLH 
Any 
- 
- 
Remaining 
AD, BO 
Any 
In-Phase 


IpHL 
5 
A and S, Cn 
F 


IPLH 
Any 
Remaining 
AD, BO 
A~B 
In-Phase 
5 
- 
- 
A and S, Cn 
IPHL 


IpLH 
Any 
Remaining 
AD, BO 
G 
In·Phase 
5 
- 
- 
A and B, Cn 
IpHL 


MODE INPUT/SUM 
MODE TEST TABLE 


FUNCTION INPUTS: SO-S3-4.5 
V, S1-S2-0 
V 


OTHER INPUT 
INPUT 
OTHER DATA INPUTS 
OUTPUT 
OUTPUT 
SAME BIT 
PARAMETER 
UNDER 
UNDER 
WAVEFORM 
APPLY 
APPLY 
APPLY 
APPLY 
TEST 
TEST 
(SEE NOTE 1) 
4.5 V 
GND 
4.5 V 
GND 


IpLH 
M 
- 
- 


Remaining 
B2, A2, Cn 
Any 
In-Phase 
IpHL 
A and B 
F 


IpLH 
M 
- 
- 


Remaining 
Bl, 'ill, Cn 
A=B 
In-Phase 
IpHL 
A and B 


TEXAS l!1 
INSTRUMENTS 


SN54ALS1240, 
SN74ALS1240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


• 
Low-Power 
Version of •ALS240A 


• 
3-State 
Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
P-N-P Inputs Reduce DC Loading 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state 
memory address drivers, 


clock 
drivers, 
and bus-oriented 
receivers 
and 
transmitters. 
The 
designer 
has 
a choice 
of 
selected 
combinations 
of 
inverting 
and 
noninverting outputs, symmetrical G (active-low 
output 
control I inputs. 
and complementary 
G 
and G inputs. These devices feature high fan-out 
and improved 
fan-in. 


The 
-1 versions 
of the 
SN74ALS' 
parts 
are 
identical to the standard versions except that the 
recommended 
maximum 
tOL is increased to 24 
milliamperes. 
There are no -1 versions 
of the 
SN54ALS' 
parts. 


The 
SN 54ALS 1240 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55°C 
to 
125°C. 
The SN74ALS1240 
is 
characterized 
for operation from O°C to 70°C. 


SN54ALS 1240 
... 
J PACKAGE 
SN74ALS124O 
... 
OW OR N PACKAGE 


ITOP VIEWI 


1G 
lAl 
2Y4 
lA2 
2Y3 
lA3 
2Y2 
lA4 
2Yl 
GND 


Vcc 
2G 
lYl 
2A4 
lY2 
2A3 
lY3 
2A2 
lY4 
2Al 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 
7 
14 


8 
13 


9 
12 


10 
11 


-< :;:1<:) U 
>- 
UI<:) 
N 
>N 


3 
2 
1 2019 


1A2 
4 
18 
1Y1 
2Y3 
5 
17 
2A4 


1A3 
6 
16 
lY2 


2Y2 
7 
15 
2A3 


1A4 
8 
14 
lY3 


9 1011 1213 
o ~ -<N 
>-z<>-< 
N~N""'N 
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II 


SN54ALS1240, 
SN74ALS1240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STAH 
OUTPUTS 


lAl 
lYl 


lA2 
lY2 


lA3 
1Y3 


lA4 
lY4 


:ro 


2Al 
1111 
2Yl 
(13) 
2A2 
2Y2 


2A3 
(15) 
2Y3 


2A4 
(17) 
2Y4 
~•... 
C/) 
Q) 
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


:;, 
C. 
logic diagram (positive logic) 
~ 
C/) 
(') 
:;"nc 
;::+" 
en 


- 
(11 
lG 


121 
(181 
lYl 
lAl 


(41 
(16) 
lA2 
lY2 


161 
(14) 
lA3 
lY3 


181 
1121 
lA4 
lY4 


_ 
(19) 
2G 


Ill) 
(9) 
2Yl 
2Al 


(13) 
(7) 2Y2 
2A2 


(15) 
IS) 
2A3 
2Y3 


1171 
(31 
2A4 
2Y4 


TEXAS • 
INSTRUMENlS 


SN54ALS1240, 
SN74ALS1240 


OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply 
voltage. 
Vee 
. . . . 
7 V 


Input 
voltage. 
7 V 


Voltage 
applied 
to 
a disabled 
3-state 
output. 
. . . • • . • . . . . . • . • • . • • . . . . 
5.5 
V 


Operating 
free-air 
temperature 
range: 
SN54ALS 
1240 
...•.•••.••.•...•.•.••. 
- 
55°C 
to 
125°C 


SN74ALS1240. 
ooe 
to 
70°C 


Storage 
temperature 
range. 
. . 
- 65°C 
to 
150 °e 


SN54AlS1240 
SN74AlS1240 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-'2 
-15 
mA 


8 
16 


IOl 
Low-level output current 


24' 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°c 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS1240 
SN74AlS1240 
PARAMETER 
TEST CONDITIONS 
TYP' 
TYP' 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 
4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


VCC ~ 4.5 V to 5.5 v. 
10H ~ -0.4 
mA 
VCC-2 
3 
VCC-2 


VCC - 
4.5 V. 
10H - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


VCC - 
4.5 V. 
10H - 
-'2 
mA 
2 


VCC - 
4.5 V. 
10H - 
-15 
mA 
2 


VCC - 
4.5 V. 
10l 
- 
8 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VCC ~ 4.5 V. 
10l 
~ 16 mA 
V 


0.35 
0.5 
(tOL = 24 mA for -, versions) 


10ZH 
VCC - 
5.5 v. 
Vo 
~ 2.7 v 
20 
20 
"A 
10Zl 
VCC - 
5.5 V. 
VI - 
0.4 V 
-20 
-20 
"A 
II 
VCC - 
5.5 V. 
VI - 
7 v 
0.1 
0.1 
mA 


IIH§ 
VCC - 
5.5 V. 
VI ~ 2.7 V 
20 
20 
"A 
IIL§ 
VCC - 
5.5 v. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10' 
VCC - 
5.5 v. 
Vo 
- 
2.25 V 
30 
112 
-30 
-112 
mA 


I Outputs high 
5 
8 
5 
8 


Ice 
Vcc ~ 5.5 V 
I Outputs low 
8.5 
14 
8.5 
14 
mA 


I Outputs disabled 
8.1 
13 
8.1 
13 


tAli 
typical 
values 
are 
at Vec 
= 
5 V. TA 
= 25°C. 
§For 1/0 ports, the parameters IIH and IlL include the off-state 
output current. 
,The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output 


current, 
10S' 


TEXAS -I/} 
INSTRUMENTS 


II 


Vcc 
- 
5 V. 
VCC 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
Rl 
- 
500 n. 
Rl 
- 
500 n. 


PARAMETER 
R2 - 
500 n. 
R2 - 
500 n. 
UNIT 


(INPUT) 
(OUTPUT) 
TA 
- 
25°C 
TA 
- 
MIN to MAX 


'ALS1240 
SN54ALS1240 
SN74ALS1240 


TVP 
MIN 
MAX 
MIN 
MAX 


tpLH 
7.5 
2 
16 
2 
13 


A 
V 
ns 
tpHL 
6.5 
2 
16 
2 
13 


tpZH 
G 
11.5 
4 
23 
4 
20 
V 
ns 
tpZL 
14 
6 
28 
6 
22 


tpHZ 
G 
7.5 
2 
12 
2 
10 
V 
ns 
tpLZ 
8 
3 
18 
3 
13 
» 
,... 
NOTE 
1: load circuit and voltage waveforms are shown in Section 1. 
m 


Ql 
:::IC. 
» 
m 
(") 
::;'oc: 
;::;" 
UI 


TEXAS "'!1 
INSTRUMENTS 


SN54ALS1242, 
SN74ALS1242 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


• 
2-Way Asynchonous 
Communication 
Between 
Data'Buses 


• 
P-N-P Inputs Reduce DC loading 


• 
low-Power 
Version of 'AlS242 


• 
Three-State 
Outputs 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These quadruple bus transceivers 
are designed 
for 
two-way 
communication 
between 
data 
buses. 
The 
control 
function 
implementation 
allows for maximum 
flexibility 
in timing. 


These devices allow data transmission 
from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs 
(GBA and GAB). 


The enable inputs 
can be used to disable the 
device so that the buses are effectively 
isolated. 


The 
dual-enable 
configuration 
gives 
the 


'AlS 1242 
the 
capability 
to 
store 
data 
by 
simultaneous 
enabling of GAB and GBA. Each 
output 
reinforces 
its input 
in this 
transceiver 
configuration. 
Thus, when both control 
inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (8 in all) will 
remain at their 
last 
states. 
The 4-bit 
codes appearing 
on the two 
sets of buses will 
be complementary 
for the 
'AlS1242. 


The -1 versions 
of the 
SN74AlS' 
parts 
are 
identical to the standard versions except that the 
recommended 
maximum 
IOl 
is increased 
to 
24 milliamperes. There are no -1 versions of the 
SN54AlS' 
parts. 


The 
SN54AlS1242 
is 
characterized 
for 
operation over the full military temperature range 
of 
-55°C 
to 
125°C. 
The SN74AlS1242 
is 
characterized 
for operation from OOCto 70°C. 


SN54ALS1242 
... 
J PACKAGE 
SN74ALS1242 
... 
0 OR N PACKAGE 


(TOP VIEW) 


GA8 
, U,4 
VCC 
NC 
2 
13 
G8A 
A1 
3 
12 
NC 
A2 
4 
11 
81 
A3 
5 
10 
82 
A4 
6 
9 
83 
GND 
7 
8 
84 


SN54ALS1242 
... 
FK PACKAGE 


(TOP VIEW) 
CD 
U« 
U«U 
UCD 
ZIt:> 
Z > t:> 


3 
2 
1 2019 
A1 
4 
18 
NC 
NC 
5 
17 
NC 
A2 
6 
16 
81 
NC 
7 
15 
NC 
A3 
8 
14 
82 


9 
10 11 12 13 
" 


OU<q-M 
« zzmal 
t:> 


GA8 
GBA 
OPERATION 


L 
L 
A to B 


H 
H 
B to A 


H 
L 
Isolation 


Latch A and B 
L 
H 
(A 
~ 81 
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II 


SN54ALS1242. 
SN74ALS1242 


QUADRUPLE BUS TRANSCEIVERS WITH 3·STAH 
OUTPUTS 


7V 
7V 
5.5 V 


-55°C 
to 125°C 


ooe to 70°C 
-65°C 
to 150°C 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 
Pin numbers shown are for D. J, and N packages. 


Supply voltage. Vee . . . . 
. 
. 


Input voltage: 
All inputs. 
. . . 
. 
. 
I/O ports . . . . 
. 
. 
Operating free-air temperature 
range: 
SN54ALS 1242 
. 


SN74ALS1242 
.................•... 


TEXAS ~ 
INSTRUMENlS 


SN54ALS1242. 
SN74ALS1242 


QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


SN54ALS1242 
SN74ALS 1242 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


'OH 
High-level output current 
-12 
-15 
mA 


8 
16 
'OL 
Low-level output current 
mA 
241 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS 1242 
SN74ALS1242 
PARAMETER 
TEST CONDITIONS 
TYP* 
TYP* 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
Vee 
= 4.5 V, 
'I ~ -18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 V 105.5 
V, 'OH - 
-0.4 
mA 
VCC-2 
VCC-2 


Vee 
- 
4.5 V, 
'OH - 
3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 
Vee 
- 
4.5 V, 
'OH - 
12 mA 
2 


Vee 
- 
4.5 V, 
'OH - 
15 mA 
2 


Vee 
~ 4.5 V, 
'OL - 
-8 
mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vec 
- 
4.5 V, 
'OL - 
16 mA 
0.35 
0.5 
V 


Vee 
- 
4.75 V, 
'OL - 
24 mA I 
1 Versions) 
0.35 
0.5 
Control inputs 
Vee 
- 
5.5 V, 
V, - 
7 V 
0.1 
0.1 
'I 
mA 
A or B ports 
Vee 
~ 5.5 V, 
V, ~5.5 V 
0.1 
0.1 
Control inputs 
20 
20 


IIH 
Vee 
~ 5.5 V, 
V, = 2.7 V 
.A 
A or B ports§ 
20 
20 


Control inputs 
-0.1 
-0.1 
IlL 
Vee 
= 5.5 V, 
V, ~ 0.4 V 
mA 
A or B ports§ 
-0.1 
-0.1 


'0' 
Vee ~5.5 V, 
Va 
~ 2.25 V 
-30 
-112 
-30 
- 112 
mA 
I Outputs high 
8 
14 
8 
12 


'ce 
Vee 
= 5.5 V 
I Outputs low 
10 
17 
10 
15 
mA 
I Outputs disabled 
9 
16 
9 
14 


t All typical values are at VCC = 5 V, TA = 25°C. 


§ For I/O ports, the parameters IIH and IlL include the off-state 
output current. 
, The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


TEXAS 
." 
INSTRUMENTS 


EJ 


SN54ALS1242. 
SN74ALS1242 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


» 
r- 
C/) 


Q):l 
C.» 
NOTE 
1: 
load circuit and voltage 
waveforms are shown in Section 1. 


C/) 


("')~. 
(") 
C 
;:;" 
en 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


Cl 
- 
50 pF. 
Cl 
- 
50 pF. 


FROM 
TO 
R1 - 
500 n. 
R1 - 
500 n. 


PARAMETER 
R2 - 
500 ll. 
R2 - 
500 n. 
UNIT 


(INPUT} 
(OUTPUT} 


TA - 
25°C 
TA - 
MIN to MAX 


'AlS1242 
SN54AlS1242 
SN74AlS1242 


TYP 
MIN 
MAX 
MIN 
MAX 


'PlH 
6 
2 
14 
2 
12 


A or B 
B or A 
ns 


'pHL 
5 
2 
12 
2 
10 


tPZH 
GAB 


10 
4 
20 
4 
'7 
B 
ns 


'pZL 
13 
5 
23 
5 
21 


'pHZ 
GAB 
6 
2 
12 
2 
10 


B 
ns 
'PLZ 
5 
2 
12 
2 
10 


tpZH 
12 
5 
23 
5 
20 
GBA 
A 
ns 
tpZl 
14 
6 
25 
6 
23 


tpHZ 
GBA 
6 
2 
12 
2 
10 
A 
ns 


'pLZ 
6 
2 
'5 
2 
12 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS1244A, 
SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 


• 
Low-Power 
Version 
of •ALS244A 


• 
3-State 
Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
P-N-P Inputs 
Reduce DC Loading 


• 
Package Options 
Include Plastic 
"Small 
Outline" 


Packages. 
Ceramic Chip Carriers. and Standard 
Plastic 
and Ceramic 
300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


This 
octal 
buffer 
and 
line 
driver 
is 
designed 
specifically 
to 


improve 
both the performance 
and density 
of three-state 
memory 


address 
drivers, 
clock 
drivers. 
and 
bus-oriented 
receivers 
and 


transmitters. 
Taken 
together 
with 
the 
'ALS1240 
this 
device 


provides 
the 
choice 
of 
selected 
combinations 
of 
inverting 
and 


noninverting 
outputs 
symmetrical 
~ 
(active-low 
input 
control) 


inputs, 
and complementary 
G and G inputs. 


The -1 version 
of the SN 74ALS 1244A 
is identical 
to the standard 


version 
except 
that 
the recommended 
maximum 
JOL is increased 


to 24 milliamperes. 
There is no -1 version of the SN54ALS1244A. 


The SN54ALS1244A 
is characterized 
for operation 
over the full 


military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 


SN74ALS 
1244A 
is characterized 
for operation 
from O°C to 70°C. 
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SN54ALS 1244A 
... 
J PACKAGE 
SN74ALSI244A 
... 
OW OR N PACKAGE 


(TOP 
VIEWI 


1G 


1A1 


2Y4 


1A2 
2Y3 
1A3 


2Y2 


1A4 


2Y1 
GND 


I U20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 
7 
14 


8 
13 


9 
12 


10 
II 
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4 
18 


5 
17 


6 
16 


7 
15 


8 
14 


9 10 111213 


0 .. N 
>- Z « >- « 
N t9 
N 
N 


logic symbol t 


1G 


lAl 
(181 1Yl 


1A2 
1161 1Y2 


lA3 
(14) 


1Y3 


lA4 
(121 1Y4 


2G 


2Al 
(Ill 
(91 
2Yl 


2A2 
(13) 
(71 2Y2 


2A3 
(151 
15) 
2Y3 


2A4 
(17) 
(3) 
2Y4 


II 


SN54ALS1244A, 
SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 


Supply voltage, Vcc 
Input voltage. 
Voltage applied to a disabled 3-state output 
Operating free-air temperature range: SN54ALS1244A . 


SN74ALS1244A 


7V 
7V 
5.5 V 
- 55°C to 125°C 


aoc to 7aoc 
-65°C 
to 15aoc 


II 


SN54ALS 1244A 
SN74ALS1244A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low-level output current 
8 
16 


241 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


:x> 
r- 
en 
Ol 
::JC.» 
fThe 
extended 
limits 
apply only 
if VCC is maintained 
between 
4.75 
V and 5.25 
V. 


C/) 
The 24-mA 
limit 
applies for the SN74AlS1244A-l 
only. 


~ 
electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 


ol: 
::+ 
en 


PARAMETER 
TEST CONDITIONS 
SN54ALS1244A 
SN74ALS1244A 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.5 
-1.5 
V 


Vee 
- 
4.5 V to 5.5 V. 
IOH ~ -0.4 
mA 
Vcc -2 
Vcc -2 


Vee 
- 
4.5 V, 
IOH - 
-3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
~ 4.5 V, 
V 
Vee 
IOH ~ -12 
mA 
2 


Vee 
~ 4.5 V, 
IOH ~ -15 mA 
2 


Vee 
~ 4.5 V. 
tOL ~ 8 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
~ 4.5 V, 
'OL ~ 16 mA 
V 


(IOL = 24 mA for - 1 versions) 
0.35 
0.5 


'OlH 
Vee 
= 5.5 V, 
Vo 
- 
2.7V 
20 
20 
"A 
lOll 
Vee 
- 
5.5 V, 
VI ~ 0.4 V 
-20 
-20 
"A 
II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI - 
2.7 V 
20 
20 
"A 
IlL 
Vee ~5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


IO§ 
Vee 
- 
5.5 V. 
Vo 
= 2.25 V 
-30 
-112 
-30 
-112 
mA 
I Outputs high 
6 
15 
6 
11 


Ice 
Vee ~5.5 V 
I Outputs low 
10 
20 
10 
17 
mA 


I Outputs disabled 
11 
25 
11 
20 


tAli 
typical 
values 
are at VCC 
= 
5 V. TA 
= 25°C. 


§The output 
conditions 
have been chosen to produce a current 
that closely 
approximates 
one half of the true short-cirCUIt 
output 
current. 
lOS- 


TEXAS '1!1 
INSTRUMENlS 


SN54ALS1244A. 
SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3-STATE OUTPUTS 


Vcc 
- 
4.5 V 10 5.5 V. 


CL = 50 pF. 


FROM 
TO 
R1 = 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT! 
R2 = 500 n. 


TA = MIN 10 MAX 


SN54ALS 1244A 
SN74ALS1244A 


MIN 
MAX 
MIN 
MAX 


IpLH 
3 
21 
3 
14 
A 
Y 
ns 


IpHL 
3 
16 
3 
14 


IPZH 
G 


6 
28 
6 
22 
y 
ns 


IPZL 
6 
26 
6 
22 


IpHZ 
G 


2 
15 
2 
10 
y 
ns 


IpLZ 
3 
25 
3 
13 


TEXAS 
." 
INSTRUMENlS 


II 


SN54ALS1245A. 
SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


• 
'Bidirectional 
Bus Transceivers 
in High-Density 
20-Pin 
Packages 


• 
lower-Power 
Version of 'AlS245A 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and Reliability 


This octal 
bus transceiver 
is designed 
for asynchronous 
two·way 


communication 
between 
data 
buses. 
The 
device 
transmits 
data 


from 
the 
A bus 
to 
the 
8 bus 
or from 
the 
8 bus 
to 
the 
A bus 


depending 
upon the level at the direction 
control 
(DIR) input. 
The 


enable 
input 
(G) can be used 
to disable 
the device 
so the 
buses 


are effectively 
isolated. 


The -1 version 
of the SN74ALS 
1245A 
is identical 
to the standard 


versions 
except 
that 
the recommended 
maximum 
IOL is increased 


to 24 milliamperes. 
There 
is no -1 version 
of the SN54ALS1245A. 


The SN54ALS1245A 
is characterized 
for operation 
over 
the full 


military 
temperature 
range 
of 
- 55°C 
to 
125°C. 
The 


SN74ALS1245A 
is characterized 
for operation 
from 
O°C to 70°C. 


CONTROL 


INPUTS 
OPERATION 


G 
OIR 


L 
L 
B data to A bus 
L 
H 
A data to B bus 


H 
X 
Isolation 


SN54ALS1245A 
... 
J PACKAGE 
SN74ALS1245A 
... 
OW OR N PACKAGE 


(TOP VIEWI 


DIR 


A1 
A2 
A3 


A4 
A5 
A6 


A7 


A8 
GND 
• 


PRODUCTION DATA document. 
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curr.nt 
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.pecificetion. 
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not 
TEXAS 
• 
'NsrRUMENTS 


1 V20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


SN54AlS 
1245A 
... 
FK PACKAGE 


ITOPVIEWI 


N 
e: ~ 
<l:<l:Cl>ICl 


2 
1 2019 


A3 
4 
18 
81 


A4 
5 
17 
82 


A5 
6 
16 
83 


A6 
7 
15 
84 


A7 
8 
14 
85 


9 
1011 
1213 


logic symbol' 


~ 
(191 


DIR 
(11 


Al 
(2) 
1181 Bl 


A2 
(31 
(17182 


A3 
(4) 
(161 83 


A4 
(51 
1151 54 


AS 
(61 
1141 85 


A6 
17I 
(131 B6 


A7 
(8) 
1121 87 


A8 
(91 
(111 B8 


II 


SN54ALS1245A, 
SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, 
VCC 
Input voltage: All inputs. 


110 ports. 


Operating 
free-air 
temperature 
range: 
SN54ALS 1245A 
, . 


SN74ALS1245A 


7V 


7V 
5.5 V 


- 55°C 
to 125°C 
ooC to 70°C 


-65°C 
to 150°C 


SN54ALS1245A 
SN74ALS1245A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


Low-level output current 
8 
16 
IOL 
241 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·e 


»r- 
en 


Cll:J 
Co» 
tThe 
extended 
limit 
applies 
only 
if VCC is maintained 
between 
4.75 
V and 5.25 
V. 


C/) 
The 24-mA 
limit applies 
for the $N74Al$1245A-l 
only. 


(') 
n 
electrical 
characteristics 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) 
c: 
;:+ 
en 


SN54ALS1245A 
SN74ALS1245A 


PARAMETER 
TEST CONOITIONS 
Typi 
Typi 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II = 
-18 
mA 
-, 
.5 
-1.5 
V 


Vee 
~ 4.5 V to 5.5 V, 
10H ~ -0.4 
mA 
Vcc -2 
VCC 
- 2 


Vee 
~ 4.5 V, 
10H = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
-12 
mA 
V 
Vee 
~ 4.5 V, 
10H = 
2 


Vee 
~ 4.5 V, 
10H ~ -15 
mA 
2 


Vee 
~ 4.5 V, 
10L ~ 8 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vee 
~ 4.5 V. 
10L = 
16 mA 
V 


(I0L 
= 24 mA for - 1 versionl 
0.35 
0.5 


Control 
inputs 
Vee 
~ 5.5 V, 
VI ~7 V 
0.1 
0.1 


II 
A. B ports§ 
Vee 
mA 
~5.5 V, 
VI ~5.5 V 
0.1 
0.1 


Control inputs 
Vee 
20 
20 
IIH 
~5.5 V, 
VI ~2.7 V 
.A 
A. 
B ports§ 
20 
20 


Control 
inputs 
-0.1 
-0.1 
IlL 
A. B ports§ 
Vee ~5.5 V. 
VI = 0.4 V 
mA 
-0.1 
-0.1 


10' 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


I Output 
high 
21 
33 
21 
30 


Ice 
Vee ~5.5 V 
I Output 
low 
23 
36 
23 
33 
mA 


I Output disabled 
25 
40 
'25 
36 


tAil 
tYPIcal values are at VCC 
5 V. TA 
': 
25°C. 


§For If 0 
pons, 
the parameters 
IIH and III Include the off-state 
output 
current. 


The output 
conditIons 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true short-Circuit 
output 
current. 
10S. 


TEXAS -Ij} 
INSTRUMENlS 


SN54ALS1245A, 
SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


Vcc 
~ 4.5 V to 5.5 V. 


CL ~ 50 pF. 


FROM 
TO 
R1 ~ 5000. 


PARAMETER 
R2 = 5000. 
UNIT 
(INPUT) 
(OUTPUT) 
TA 
~ MIN to MAX 


SN54ALS1245A 
SN74ALS1245A 


MIN 
MAX 
MIN 
MAX 


tPLH 
A or B 
B or A 
2 
19 
2 
13 


tpHL 
2 
15 
2 
13 
ns 


IPZH 
G 


8 
30 
8 
25 
A or B 
ns 
IpZL 
8 
29 
8 
25 


tpHZ 
G 
A or B 
2 
14 
2 
12 


IpLZ 
3 
30 
3 
18 
ns 


TEXAS ." 
INSTRUMENTS 


• 


• 


SN54ALS1640A, 
SN74ALS1640A, 
SN54ALS1645A. 
SN74ALS1645A 
OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


• 
Bidirectinal 
Bus Transceivers 
in High-Density 
20-Pin Packages 


• 
Lower-Power 
Versions of •ALS640 
Series 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers. 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These octal bus transceivers 
are designed for 
asynchronous 
two-way 
communication 
between data buses. The devices transmit 
data 
from the A bus to the B bus or from the B bus 
to the A bus depending 
upon the level at the 
direction control (DIRI input. The enable input (<31 
can be used to disable the device so the buses 
are 
effectively 
isolated. 
The 
•ALS 1640A 
features 
inverting 
logic. while the' 
ALS 1645A 
features 
noninverting 
logic. 


The -1 versions 
of the 
SN74ALS' 
parts 
are 
identical to the standard versions except that the 
recommended 
maximum 
IOL is increased 
to 
24 milliamperes. There are no -1 versions of the 
SN54ALS' 
parts. 


The 
SN54ALS' 
family 
is 
characterized 
for 
operation over the full military temperature range 
of -55°C 
to 125°C. 
The SN74ALS' 
family is 
characterized 
for operation from O°C to 70°C. 


CONTROL 
OPERATION 
INPUTS 
~ 
OIR 
'ALS1640A 
'ALS1645A 


L 
L 
B data to A bus 
B data 
to A Bus 


L 
H 
A data to B bus 
A data to Bus 


H 
X 
Isolation 
Isolation 


SN54ALS' 
... 
J PACKAGE 
SN74ALS' 
... 
OW OR N PACKAGE 


(TOP VIEW) 


DIR 


A1 
A2 


A3 
A4 


A5 
A6 


A7 
A8 
GND 


Vcc 
G 


81 
82 
83 


B4 
B5 


B6 


B7 
88 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


SN54' 
... 
FK PACKAGE 


(TOP VIEWI 


3 
2 
1 20 19 


A3 
4 
18 
B1 
A4 
5 
17 
B2 
A5 
6 
16 
B3 
A6 
7 
15 
B4 
A7 
8 
14 
B5 


.2. 10 11 12 13 


lXlOCO,.... 
CD 
«Z"'''' '" 
<.:l 
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II 


SN54ALS1640A, 
SN74ALS1640A. 
SN54ALS1645A, 
SN74ALS164A 


OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


A1 
91 
A1 
91 


A2 
92 
A2 
92 


A3 
93 
A3 
93 


A. 
9' 
A' 
9' 


AS 
9S 
AS 
9S 


A6 
96 
"6 
96 


A7 
97 
A7 
97 


A9 
98 
A9 
99 


TEXAS 
." 
INSTRUMENTS 


SN54ALS1640A. 
SN54ALS1645A 


SN74ALS1640A. 
SN74ALS1645A 


OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTUTS 


Supply voltage, Vee . . 
. 
. 


Input voltage 
All inputs 
. 


I/O ports. 
. . . . 
. 
. 


Operating free-air temperature 
range: 
SN54ALS1640A, 
SN54ALS1645A 
. 
SN74ALS1640A, 
SN74ALS1645A 


7V 


. 
7 V 
5.5 
V 


-55°C 
to 125°C 


.. ooe to 70°C 
-65°C 
to 150°C 


SN54AlS 1640A 
SN74AlS1640A 


SN54AlS1645A 
SN74AlS1645A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-12 
-15 
mA 


8 
16 
10l 
Low-level output current 
241 
mA 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS 1640A 
SN74AlS1640A 


PARAMETER 
TEST CONOITIONS 
SN54AlS1645A 
SN74AlS1645A 
UNIT 


MIN 
Typl 
MAX 
MIN 
Typl 
MAX 


VIK 
VCC ~ 4.5 V. 
II = 
-18 
mA 
-1.5 
-1.5 
V 


VCC - 
4.5 V 10 5.5 V. 10H - 
0.4 mA 
vCC-2 
VCC -2 


VCC ~ 4.5 V. 
10H ~ -3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


VCC - 
4.5 V. 
10H - 
-12 
mA 
2 


VCC - 
4.5 V, 
10H - 
-15 
mA 
2 


VCC - 
4.5 V, 
10l 
- 
8 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
VCC ~ 4.5 V. 
10l 
~ 16 mA 
0.35 
0.5 
V 


VCC - 
4.75 V. 
IOL = 
24 mA (- 
1 Versions) 
0.35 
0.5 


Control inputs 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
II 
mA 
A or B ports 
VCC - 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


IIH 
Control inputs 
VCC ~ 5.5 V. 
20 
20 
VI ~2.7 V 
"A 
A or B ports§ 
20 
20 


III 


Control inputs 
VCC ~ 5.5 V. 
-0.1 
-0.1 
VI ~ 0.4 V 
mA 
A or B ports§ 
-0.1 
-0.1 


10' 
VCC - 
5.5 V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 
'AlS1640A 
18 
35 
18 
32 


Ice 
Vcc 
= 5.5 V 
mA 
'AlS1645A 
25 
40 
25 
36 


tAil typical values are at Vec 
= 5 V, TA = 25°C. 
§For I/O ports, the parameters IIH and IlL include the off-state 
output current. 
'The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS1640A. 
SN74ALS1640A. 
SN54ALS1645A. 
SN74ALS1645A 


OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 


Vcc - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
UNIT 


IINPUTI 
(OUTPUTI 


TA 
- 
MIN 10 MAX 


SN54ALS1640A 
SN74ALS1640A 


MIN 
MAX 
MIN 
MAX 


IpLH 
5 
17 
5 
15 


A or B 
B or A 
ns 


IpHL 
2 
13 
2 
10 


IPZH 
G 


5 
23 
5 
20 
A or B 
ns 


IPZL 
5 
25 
5 
22 


IPHZ 
G 
2 
12 
2 
10 


A or B 
ns 


IpLZ 
5 
16 
5 
13 
» 
~ 
.ALS 1645A 
switching 
characteristics 
(see 
Note 
1) 


l» 
::::IQ. 
» 
en 
C') 
=•. 
(") 
C 
;:;." 
tII 


Vcc - 
4.5 V 10 5.5 V. 


CL - 
50 pF. 


FROM 
TO 
R1 - 
500 O. 


PARAMETER 
R2 - 
500 O. 
UNIT 


(lNPUTI 
(OUTPUTI 


TA 
- 
MIN 10 MAX 


SN54ALS 1645A 
SN74ALS1645A 


MIN 
MAX 
MIN 
MAX 


IpLH 
2 
15 
2 
13 


A 
or 
B 
B or A 
ns 
IPHL 
2 
15 
2 
13 


IPZH 
G 
8 
28 
8 
25 
A or B 
ns 


IPZL 
8 
28 
8 
25 


IPHZ 
G 
2 
14 
2 
12 


A or B 
ns 
IpLZ 
3 
22 
3 
18 


TEXAS "!1 
INSTRUMENlS 


SN54ALS1804A. SN54AS1804. SN74ALS1804A. SN74AS1804 
HEX 2·INPUT NAND 
DRIVERS 


• 
High Capacitive 
Drive Capability 


• 
'ALS1804A 
Has Typical Delay Time of 4 ns 


ICL = 50 pFI and Typical 
Power Dissipation 
of 3.4 mW per Gate 


• 
'AS1804 
Has Typical 
Delay Time of 2.6 ns 


ICL = 50 pFI and Typical Power Dissipation 
of Less than 9 mW per Gate 


• 
Center VCC and GND Configuration 
Provides Minimum 
Lead Inductance 
in High 
Current Switching 
Applications 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain six independent 
2-input 


NAND 
drivers. 
They 
perform 
the 
Boolean 
functions Y = A.B or Y = A +B in positive logic. 


The 
center 
pin 
configuration 
used 
in 
the 


'ALS 1804A and' AS 1804 provides a reduction 
of 
lead 
inductance 
when 
compared 
to 
the 
'ALS804A 
and' AS8048. 
This reduction of lead 


inductance 
will minimize noise generated onto 
either the VCC or GND bus. This reduction 
is 


significant in high current switching applications. 


The 
SN54ALS1804A 
and SN54AS1804 
are 


characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS1804A 
and 
SN74AS1804 
are 
characterized 
for operation from 0 °C to 70°C. 


INPUTS 
OUTPUT 
A 
8 
Y 


H 
H 
L 
L 
X 
H 


X 
L 
H 


SN54ALS1S04A.SN54AS1S04 ... 
J PACKAGE 
SN74ALS1S04A.SN74AS1S04 ... 
OWORN PACKAGE 
(TOPVIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


56 
6Y 
6A 
66 


VCC 
lA 
16 
lY 
2A 
26 


5A 
5Y 
46 
4A 


4Y 
GND 
3Y 
36 
3A 
2Y 


lA 
(6) 


18 
(7) 


2A 
(9) 


28 
(10) 


3A 
(12) 


38 
(131 


4A 
(17) 


48 
(181 


5A 
(20) 


58 
(I) 


6A 
(31 


68 
(4) 


tThis symbol is in accordance with ANSI/IEEEStd 91-1984 


and IEC Publication 617-12. 
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1A=D- 
18 
lY 
2A-r-"\.. 


28~2Y 


3A -----r-'\.. 


38~3Y 


4A=D- 
48 
4Y 


5A=D- 
58 
5Y 


6A=D- 
68 
6Y 


fI 


II 


SN54ALS1804A, 
SN74ALS1804A 
HEX 2·INPUT NAND 
DRIVERS 


Supply voltage, Vee 
. 


Input voltage 
. 
Operating free-air temperature 
range: 
SN54ALS 1804A 
SN74ALS1804A 


............ 
7 V 


.................... 
7V 
. . . . . . . . . . . . 
- 55°C 
to 125°C 
................... 
ooe to 70°C 
-65°C 
to 150°C 


SN54ALS1804A 
SN74ALS1804A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


V,H 
High-level input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


'OH 
High-level output current 
-12 
-15 
mA 


'OL 
Low-level 
output 
current 
12 
24 
mA 


TA 
Operating free-air temperature 
55 
125 
0 
70 
'c 
>r- 
en 


Ql;:, 
electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
Co 
noted) 
> 
en 


("') 
::;. 
(') 
C;:+ 
tII 


SN54ALS1804A 
SN74ALS1804A 
PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


V,K 
VCC ~ 4.5 V, 
" ~ -18 
mA 
-1.2 
-1.2 
V 


VCC - 
4.5 V 10 5.5 V, 
'OH = 
0.4 mA 
VCC 
2 
VCC -2 


VCC - 
4.5 V, 
'OH 
3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


VCC - 
4.5 V, 
'OH -12 
mA 
2 


VCC - 
4.5 V, 
'OH 
15 mA 
2 


VCC ~ 4.5 V, 
'OL = 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC - 
4.5 V, 
'OL - 
24 mA 
0.35 
0.5 


" 
VCC ~5.5 V, 
V, ~ 7 V 
0.1 
0.1 
mA 


IIH 
VCC - 
5.5 V, 
V, - 
2.7 V 
20 
20 
.A 


IlL 
VCC ~5.5 V, 
V, ~ 0.4 V 
-0.1 
-0.1 
mA 


101 
VCC - 
5.5 V, 
Vo 
- 
2.25 
-30 
-112 
-30 
-112 
mA 


'CCH 
VCC ~5.5 V, 
V, = 0 V 
0.9 
2.5 
0.9 
2.5 
mA 


'CCL 
VCC ~ 5.5 V, 
V, ~ 4.5 V 
7 
12 
7 
12 
mA 


t All typical values are at VCC = 5 V, TA = 25°C. 


t- The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S. 


Vcc· 
5 V, 
VCC • 
4.5 V 10 5.5 V, 


CL • 
50 pF, 
CL • 
50 pF, 


FROM 
TO 
RL • 
5000, 
RL • 
5000 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA • 
25'C 
TA - 
MIN 10 MAX 


'ALS1804A 
SN54ALS1804A 
SN74ALS1804A 


TYP 
MIN 
MAX 
MIN 
MAX 


'pLH 
4 
2 
9 
2 
7 
A or B 
Y 
ns 
'pHL 
4 
2 
9 
2 
8 


TEXAS ." 
INSTRUMENTS 


SN54AS1804. SN74AS1804 
HEX 2·INPUT NAND 
DRIVERS 


Supply voltage, Vee . 
Input voltage 
Operating free-air temperature 
range: 
SN54AS 1804 
SN74AS1804 


7 V 
7V 


-55De 
to 125De 
oDe 
to 70 DC 


-65De 
to 150De 


SN54AS1S04 
SN74AStS04 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-Jevel input voltage 
2 
2 
V 


Vll 
Low-level input voltage 
O.S 
0.8 
V 


10H 
High·level output current 
-40 
-48 
mA 


10l 
Low-level output current 
40 
4S 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


I/)~·S 
(.)~ 
C3 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
en 
noted) 
<t 


"Cc: 
CO 
en...• 
<t 


SN54AS1S04 
SN74AS1S04 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 
Vee 
~ 4.5 V to 5.5 V, 
10H - 
-2 
mA 
Vee-2 
Vee-2 


Vee 
- 
4.5 V, 
10H - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 
Vee 
- 
4.5 V, 
10H - 
-40 
mA 
2 
Vee 
~ 4.5 V, 
10H = -48 
mA 
2 
Vee 
~ 4.5 V, 
10l 
- 
40 mA 
0.25 
0.5 
VOL 
10l 
- 
4S mA 
V 
Vee 
- 
4.5 V, 
0.35 
0.5 


II 
Vee 
~ 5.5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V, 
VI- 
2.7V 
20 
20 
"A 
III 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


101 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
-50 
-200 
-50 
-200 
mA 


leeH 
Vee 
~ 5.5 V, 
VI ~ 0 V 
3.5 
5 
3.5 
5 
mA 


leel 
Vee 
- 
5.5 V, 
VI - 
4.5 V 
16 
27 
16 
27 
mA 


tAli 
typical 
values are at VCC = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vee 
- 
4.5 V 10 5.5 V, 


el 
- 
50 pF, 


PARAMETER 
FROM 
TO 
Rl 
- 
500 () 


(INPUT! 
(OUTPUT! 
TA - 
MIN 10 MAX 
UNIT 


SN54AS1S04 
SN74AS1S04 
MIN 
MAX 
MIN 
MAX 


'PlH 
1 
5 
1 
4 
A or B 
Y 
ns 
'pHl 
1 
5 
1 
4 


TEXAS 
~ 
INSTRUMENTS 


II 


SN54ALS1805A, 
SN54AS1805, 
SN74ALS1805A, 
SN74AS1805 
HEX 2·INPUT 
NOR DRIVERS 


• 
High Capacitive 
Drive Capability 


• 
'ALS1805A 
Has Typical 
Delay Time of 
4.2 ns (CL = 50 pF) and Typical 
Power 
Dissipation 
of 4.2 mW per Gate 


• 
'AS1805 
Has Typical 
Delay Time of 2.6 ns 
(CL = 50 pF) and Typical 
Power Dissipation 
of Less than 
12 mW per Gate 


• 
Center VCC and GND Configuration 
Provides Minimum 
Lead Inductance 
in High 
Current Switching 
Applications 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain six independent 
2-input 
NOR drivers. They perform the Boolean functions 
y = A + B or Y = A:os in positive 
logic. 


The 
center 
pin 
configuration 
used 
in 
the 
'ALS 1805A and' AS 1805 provides a reduction 
of 
lead 
inductance 
when 
compared 
to 
the 
'ALSB05A 
and' AS805B. This reduction of lead 
inductance 
will minimize noise generated onto 
either the VCC or GND bus. This reduction 
is 
significant in high current switching applications. 


The 
SN54ALS 1805A 
and 
SN54AS 1805 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 
125°C. 
The 
SN74ALS1805A 
and 
SN74AS1805 
are 
characterized 
for operation from 0 °C to 70°C. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
X 
l 


X 
H 
l 


l 
l 
H 


58 
6Y 


6A 
68 


VCC 
1A 
18 


1Y 
2A 
28 


SN54AlS1805A. 
SN54AS1805 
J PACKAGE 
SN74AlS1805A, 
SN74AS1805 
N PACKAGE 


ITOP VIEW) 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 
7 
14 


8 
13 


9 
12 


10 
11 


5A 
5Y 
48 


4A 
4Y 
GND 
3Y 
38 


3A 
2Y 


lA 
16) 
18 
(7) 


2A 
19) 
28 
(10) 


3A 
(12) 


38 
(13) 


4A 
(17) 


48 
(181 


5A 
(20) 


58 
(1) 


6A 
(3) 


68 
(4) 


1A=D- 
1Y 
18 


2A=D- 
2Y 
28 


3A~._ 
38~3Y 


4A~ 
48~4Y 


5A=D- 
5Y 
586A=D- 6Y 
68 
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EJ 


SN54ALS1805A. SN74ALS1805A 
HEX 2·INPUT NOR DRIVERS 


Supply voltage, 
Vee 
. 
Input voltage 
Operating 
free-air temperature 
range: 
SN54ALS 1805A 
SN74ALS1805A 


7V 
7V 
-55°e 
to 125°e 


... 
ooe to 700e 


-65°e 
to 1500e 


II 


SN54ALS1805A 
SN74ALS1805A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low·Jevel 
output 
current 
12 
24 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 


SN54ALS1805A 
SN74ALS1805A 
PARAMETER 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
VCC ~ 4.5 V. 
II = 
-18 
mA 
- 1.2 
- 1.2 
V 


VCC ~ 4.5 V 10 5.5 V, 
IOH = 
-0.4 
mA 
VCC-2 
VCC- 2 


VCC = 4.5 V. 
IOH = 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


VCC = 4.5 V. 
IOH ~ -12 
mA 
2 


VCC ~ 4.5 V. 
IOH ~ -15 
mA 
2 


VCC - 
4.5 V. 
IOL ~ 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
VCC = 4.5 V, 
V 


IOL = 24 mA 
0.35 
0.5 


II 
VCC ~ 5.5 V. 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
VCC ~ 5.5 V. 
VI = 2.7 V 
20 
20 
.A 


IlL 
VCC ~ 5.5 V. 
VI = 0.4 V 
-0.1 
-0.1 
mA 


lot 
V"C 
= 5.5 V, 
Vo = 2.25 V 
-30 
- I 12 
-30 
-112 
mA 


ICCH 
VCC ~5.5 V. 
VI = 0 V 
2 
4 
2 
4 
mA 


ICCL 
VCC - 
5.5 V, 
VI ~ 4.5 V 
8 
14 
8 
14 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
~The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S. 


Vcc 
- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
RL - 
500 n. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS1805A 
SN54ALS1805A 
SN74ALS1805A 


TYP 
MIN 
MAX 
MIN 
MAX 


IpLH 
A or B 
4 
2 
9 
2 
7 
Y 
ns 


IpHL 
5 
2 
10 
2 
8 


TEXAS ." 
INSTRUMENTS 


SN54AS1805. SN74AS1805 
HEX 2·INPUT 
NOR DRIVERS 


Supply voltage, Vee 
. 


Input voltage 
Operating free-air temperature 
range: 
SN54AS1805 
SN74AS1805 


7V 
7V 


-55°e 
to 125°e 


. ooe to 700e 


-65°e 
to 1500e 


SN54AS1S05 
SN74AS1S05 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
O.S 
O.S 
V 


10H 
High-level output current 
-40 
-4S 
mA 


10L 
Low-level output current 
40 
4S 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 
SN54AS1S05 
SN74AS1S05 


PARAMETER 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vee = 4.5 V, 
II = 
-1S 
mA 
- 1.2 
-1.2 
V 


Vee 
- 
4.5 V to 5.5 V, 
10H = 
-2 
mA 
Vee-2 
Vee-2 


Vee 
- 
4.5 V, 
10H - 
-3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
Vee 
- 
4.5 V, 
10H - 
-40 
mA 
V 
2 


Vee = 4.5 V, 
10H = -4S 
mA 
2 


VOL 
Vee 
- 
4.5 V, 
10L = 40 mA 
0.25 
0.5 


Vee 
- 
4.5 V, 
10L - 
4S mA 
V 
0.35 
0.5 


II 
Vee = 5.5 V, 
VI = 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI = 2.7V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V, 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


101 
Vee 
= 5.5 V, 
Vo 
= 2.25 V 
-50 
-200 
-50 
-200 
mA 


leeH 
Vee 
= 5.5 V, 
VI = 0 V 
6.5 
10 
6.5 
10 
mA 


leeL 
Vee 
- 
5.5 V, 
VI = 4.5 V 
20 
32 
20 
32 
mA 


t All typical values are at VCC '= 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, lOS- 


Vcc 
- 
4.5 V 10 5.5 V, 


CL = 50 pF, 


FROM 
TO 
RL = 500 n, 
PARAMETER 
UNIT 
(lNPUTI 
IOUTPUTI 
TA 
= MIN to MAX 


SN54AS1S05 
SN74AS1S05 


MIN 
MAX 
MIN 
MAX 


tpLH 
A or B 
I 
4.8 
I 
4.3 
Y 
ns 
'pHL 
1 
4.8 
I 
4.3 


TEXAS ~ 
INSTRUMENlS 


fI 


SN54ALS1BOBA. 
SN54AS1BOB. 
SN74ALS1BOBA. 
SN74AS1BOB 
HEX 2·INPUT AND DRIVERS 


• 
High Capacitive 
Drive Capability 


• 
'ALS 1808A 
Has Typical Delay Time of 
4.8 ns ICL = 50 pFI and Typical Power 
Dissipation 
of 4.5 mW per Gate 


• 
'AS1808 
Has Typical Delay Time of 3.2 ns 
ICL = 50 pFI and Typical Power Dissipation 
of Less than 13 mW per Gate 


• 
Center VCC and GND Configuration 
Provides Minimum 
Lead Inductance 
in High 
Current Switching 
Applications 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain six independent 2-input 
AND 
drivers. 
They 
perform 
the 
Boolean 
functions 
Y = A. B or Y = A +B in positive 
logic. 


The 
center 
pin 
configuration 
used 
in 
the 


'ALS 1808A and 'AS 1808 provides a reduction 
of 
lead 
inductance 
when 
compared 
to 
the 


'ALS808A 
and' AS808B. This reduction of lead 
inductance 
will minimize noise generated onto 
either the Vee or GND bus. This reduction 
is 
significant in high current switching applications. 


The 
SN54ALS1808A 
and 
SN54AS1808 
are 
characterized for operation over the full military 
temperature 
range of 
- 55 De to 125 De. The 
SN74ALS 
1808A 
and 
SN74AS 
1808 
are 
characterized for operation from oDe to 70De. 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


SN54ALS1BOBA. 
SN54AS1BOB 
... 
J PACKAGE 
SN74ALS1BOBA. 
SN74AS1B05. 
. N PACKAGE 


(TOP VIEW) 


1V20 


2 
19 


3 
1B 


4 
17 


5 
16 


6 
15 
7 
14 


8 
13 


9 
12 


10 
'1 


SA 
SY 
46 
4A 
4Y 
GND 
3Y 
36 
3A 
2Y 


logic 
symbol t 


lA 
(6) 
&[> 
(8) 
17I 
lY 
lB 


2A 
(9) 
(111 
(10) 
ZY 


2B 


3A 
(121 
(141 
(13) 
3Y 


3B 


4A 
(17) 


(18) 
(16) 
4Y 


4B 


SA 
(20) 
(19) 


5B 
III 
5Y 


6A 
(3) 
(21 
(41 
6Y 


6B 


1A=D- 
lY 
lB 


2A=D- 
2Y 
2B 


3A=D- 
3Y 
3B 
4A-----r""\_ 
.'Y 


4B~5A=D- 5Y 
5B 
6A-----r""\ 
~Y 


6B~ 
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lEI 


SN54ALS1808A, 
SN75ALS1808A 


HEX 2·INPUT AND 
DRIVERS 


Supply voltage, Vee 
. 
Input voltage 
Operating free-air temperature 
range: 
SN54ALS 1808A 
SN74ALS1808A 


7V 
7V 
-55°e 
to 125°e 


.. 
ooe to 700e 
-65°e 
to 1500e 


SN54ALS1808A 
SN74ALS1808A 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


V,H 
High-level input voltage 
2 
2 
V 


V,L 
Low-level input voltage 
0.7 
0.8 
V 


'OH 
High-level output current 
'2 
'5 
mA 


'OL 
low-level output current 
'2 
24 
mA 


TA 
Operating free-air temperature 
- 55 
'25 
0 
70 
°C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


TEST CONDITIONS 
SN54ALS1808A 
SN74ALS1808A 
PARAMETER 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


V,K 
VCC 
4.5 V. 
'I 
18 mA 
1.2 
1.2 
V 


VCC 
4.5 v to 5.5 V. 
10H 
0.4 mA 
VCC-2 
VCC 
2 


VCC - 
4.5 v, 
'OH - 
3 mA 
2.4 
3.2 
2.4 
3.2 
VOH 
V 


VCC - 
4.5 V. 
'OH - 
12 mA 
2 


VCC - 
4.5 V. 
tOH - 
-15 
mA 
2 


VCC - 
4.5 V. 
tOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


VCC - 
4.5 V. 
tOL - 
24 mA 
0.35 
0.5 


II 
VCC - 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
VCC 
5.5 V. 
V,-2.7V 
20 
20 
"A 


IlL 
VCC - 
5.5 V. 
V, - 
0.4 V 
-0.1 
-0.1 
mA 


'0' 
VCC - 
5.5 V. 
Vo 
- 
2.25 V 
-30 
-112 
-30 
-112 
mA 


'CCH 
VCC 
5.5 V. 
V, 
4.5 V 
4.5 
7 
4.5 
7 
mA 


'CCL 
VCC 
5.5 V. 
V, 
OV 
8 
'6 
8 
16 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 


:t: The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, 10S' 


VCC. 
5 V. 
VCC • 
4.5 V to 5.5 V. 


CL • 
50 pF. 
CL • 
50 pF. 


FROM 
TO 
RL • 
500 ll. 
RL • 
500 II 
PARAMETER 
UNIT 
IINPUT) 
(OUTPUT) 
TA • 
25°C 
TA· 
MIN to MAX 


'ALS1808A 
SN54ALS 1808A 
SN74ALS1808A 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
A or 8 
Y 
6 
2 


" 


2 
9 


tpHL 
4 
, 
'0 
, 
8 
ns 


TEXAS l!1 
INSTRUMENTS 


SN54AS1808. SN74AS1808 
HEX 2·INPUT AND DRIVERS 


Supply voltage. Vee .. 
Input voltage 
... 
Operating free-air temperature 
range: 


7V 
7V 


-55°e 
to 125°e 


. ooe to 700e 
- 65 °e to 1500e 


SN54AS1808 
SN74AS1808 


SN54AS1808 
SN74AS1808 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 
10H 
High-level output current 
-40 
-48 
mA 


10L 
Low-level 
output current 
40 
48 
mA 
TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS1808 
SN74AS1808 
PARAMETER 
TEST CONDITIONS 
UNIT 


MIN 
TVP! 
MAX 
MIN 
TVP! 
MAX 


VIK 
Vec 
- 
4.5 V, 
II - 
18 mA 
-1.2 
-1.2 
V 


Vee = 4.5 V to 5.5 v, 
10H = -2 
mA 
Vec-2 
Vee-2 


Vee 
~ 4.5 V, 
10H ~ -3 
mA 
2.4 
3.2 
2.4 
3.2 
VOH 
Vee 
- 
4.5 V, 
-40 
mA 
V 


10H - 
2 


Vee 
- 
4.5 V. 
10H - 
-48 
mA 
2 


Vee 
~ 4.5 V, 
10L = 40 mA 
0.25 
0.5 
VOL 
Vee 
- 
4.5 V, 
10L - 
48 mA 
V 
0.35 
0.5 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI ~ 2.7 V 
20 
20 
~A 


IlL 
Vce 
~ 5.5 V, 
VI ~ 0.4 V 
-0.5 
-0.5 
mA 


101 
Vce 
- 
5.5 V, 
Vo 
- 
2.25 V 
-50 
-200 
-50 
-200 
mA 


leeH 
Vce 
- 
5.5 V. 
VI - 
4.5 V 
8 
13 
8 
13 
mA 


leeL 
VCC = 5.5 V, 
VI ~ 0 V 
20 
33 
20 
33 
mA 


t All typical values are at VCC 
= 5 V. TA = 25°C 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


Vcc 
~ 4.5 V 10 5.5 V. 


CL ~ 50 pF, 


FROM 
TO 
Rl 
~ 500 Q, 
PARAMETER 
UNIT 
(INPUT) 
,OUTPUT) 
TA = MIN 10 MAX 


SN54AS1BOB 
SN74AS1808 


MIN 
MAX 
MIN 
MAX 


'pLH 
1 
6.5 
, 
6 
A or B 
Y 
ns 
'pHL 
1 
6.5 
1 
6 


TEXAS .", 
INSTRUMENTS 


• 


SN54ALS1832A. 
SN54AS1832. 
SN74ALS1832A. 
SN74AS1832 


HEX 2·INPUT OR DRIVERS 


• 
High Capacitive Drive Capability 


• 
'AlS1832A 
Has Typical Delay Time of 5 ns 
(Cl 
; 50 pFI and Typical Power Dissipation 
of 5.3 mW per Gate 


• 
'AS1832 
Has Typical Delay Time of 3.9 ns 
(Cl 
; 
50 pFI and Typical Power Dissipation 
of less than 17 mW per Gate 


• 
Center VCC and GND Configuration 
Provides Minimum 
lead 
Inductance 
in High 
Current Switching 
Applications 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 


and Standard Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These devices contain six independent 2-input 
OR drivers. They perform the Boolean functions 
Y ; 
A + B or Y ; A.S in positive 
logic. 


The 
center 
pin 
configuration 
used 
in 
the 


'AlS 1832A and' AS 1832 provides a reduction 
of 
lead 
inductance 
when 
compared 
to 
the 


'AlS832A 
and' AS832B. This reduction of lead 
inductance 
will minimize noise generated onto 
either the Vee 
or GND bus. This reduction 
is 
significant in high current switching applications. 


The 
SN54AlS1832A 
and SN54AS1832 
are 
characterized for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74AlS 
1832A 
and 
SN74AS 
1832 
are 
characterized for operation from 0 °e to 70°C. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
X 
H 


X 
H 
H 


L 
L 
L 


SN54ALS1832A. 
SN54AS1832 
J PACKAGE 
SN74ALS1832A. 
SN74AS1832 
N PACKAGE 


ITOP VIEWI 


58 
6Y 


6A 
68 
VCC 
lA 
18 


1Y 
2A 
28 


5A 
5Y 
48 


4A 


4Y 
GND 
3Y 
38 


3A 
2Y 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


logic symbolt 


lA 
16) 
;>1[> 
(81 
18 
m 
lY 


2A 
19) 
(11) 
28 
(10) 
2Y 


3A 
(12) 
(141 
(13) 
3Y 


38 


4A 
(17) 
(16) 
(18) 
4Y 
48 


5A 
(20) 
(19) 
58 
(11 
5Y 


6A 
(3) 
(2) 
(4) 
6Y 
68 


1A=D- 
1Y 
18 


2A=D- 
2Y 
28 


3A=D- 
3Y 
38 


4A=D- 
4Y 
48 


5A=D- 
58 
5Y 


6A=D- 
68 
6Y 
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TEXAS ~ 
INSTRUMENTS 


• 


B 


SN54ALS1832A, SN74ALS1832A 
HEX 2·INPUT OR DRIVERS 


Supply voltage. 
Vee 
. 
Input voltage 
... 
Operating free-air temperature 
range: 
SN54ALS1832A 
SN74ALS1832A 


7V 
7V 
-55°e 
to 125°e 
ooe to 700e 


-65°C 
to 150°C 


SN54ALS 1832A 
SN74ALS1832A 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
-12 
-15 
mA 


IOL 
Low-level output current 
12 
24 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


~r- 
en 


Ql~ 
Q. 
electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 


~ 
noted) 


en 
(')~. 
(") 
C;+ 
en 


SN54ALS1832A 
SN74ALS1832A 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V. 
II ~ 
-18 
mA 
-1.2 
-1.2 
V 


Vee 
- 
4.5 v to 5.5 v. 
10H - 
0.4 mA 
Vcc 
2 
Vcc 
2 


Vee 
~ 4.5 V. 
10H ~ -3 
mA 
2.4 
3.2 
2.4 
3.2 


VOH 
V 


vee 
- 
4.5 V. 
10H - 
- 12 mA 
2 


Vee 
- 
4.5 V. 
10H - 
- 15 mA 
2 


Vee 
~ 4.5 V. 
10L = 12 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
= 4.5 V. 
10L ~ 24 mA 
0.35 
0.5 


II 
Vee ~5.5 V. 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI - 
2.7 V 
20 
20 
"A 
IlL 
Vee ~5.5 V. 
VI 
= 0.4 V 
-0.1 
-0.1 
mA 


101 
vee ~5.5 v. 
Vo 
~ 2.25 v 
-30 
- 112 
-30 
- 112 
mA 


leeH 
Vee ~5.5 V. 
VI ~ 4.5 V 
6 
9 
6 
9 
mA 


leeL 
Vce ~5.5 V. 
VI ~ 0 v 
9.5 
16 
9.5 
16 
mA 


tAil typical values are at VCC = 5 V, TA 
= 25°C. 


t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


VCC- 
5 V. 
VCC - 
4.5 V to 5.5 V. 


CL - 
50 pF. 
CL - 
50 pF. 


FROM 
TO 
RL - 
500 n. 
RL-500n 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT! 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS1832A 
SN54ALS1832A 
SN74ALS 1832A 


TYP 
MIN 
MAX 
MIN 
MAX 


'PLH 
6 
2 
II 
2 
9 
A 
or 
B 
Y 
ns 


'pHL 
4 
1 
10 
1 
8 


TEXAS 
." 
INSTRUMENTS 


SN54AS1832. SN74AS1832 
HEX 2·INPUT OR DRIVERS 


Supply voltage, 
Vcc . 


Input voltage 
Operating 
free-air temperature 
range: 
SN54AS 1832 
SN74AS1832 


7V 
7V 
-55°C 
to 125°C 


ooC to 70°C 
--65°C 
to 150°C 


SN54ASt832 
SN74AS1832 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


10H 
High-level output current 
-40 
-48 
mA 


10L 
Low-level output current 
40 
48 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AS1832 
SN74AS1832 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
TYPI 
MAX 
MIN 
TYPI 
MAX 


VIK 
Vee 
- 
4.5 V. 
II - 
- 18 mA 
-1.2 
- 1.2 
V 


Vee 
- 
4.5 V to 5.5 V. 
10H - 
2 mA 
Vee 
2 
Vee 
2 


Vee 
~ 4.5 V. 
10H~ 
-3mA 
2.4 
3.2 
2.4 
3.2 


VOH 
Vee 
- 
4.5 V. 
10H - 
-40 
mA 
V 


2 


Vee 
- 
4.5 V. 
10H - 
-48 
mA 
2 


Vee 
~ 4.5 V. 
10L = 40 mA 
0.25 
0.5 


VOL 
Vee 
- 
4.5 V. 
10L - 
48 mA 
V 


0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
~ 5.5 V. 
VI~2.7V 
20 
20 
~A 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.5 
-0.5 
mA 


10* 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
-50 
-200 
-50 
-200 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
II 
17 
11 
17 
mA 


leeL 
Vee 
= 5.5 V. 
VI ~ 0 V 
22 
36 
22 
36 
mA 


tAli typical values are at VCC = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S. 


Vcc 
- 
4.5 V to 5.5 V. 


CL - 
50 pF. 


PARAMETER 
FROM 
TO 
RL-500n 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
MIN to MAX 


SN54AS1832 
SN74AS1832 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
7 
I 
6.3 


A or B 
y 
ns 


tpHL 
1 
7 
1 
6.3 


TEXAS ~ 
INSTRUMENTS 


FJ 


II 


SN54ALS2240. 
SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH 3-STATE OUTPUTS 


02910. 
JULY 
1985-REVISED 
MAY 
1986 


SN54ALS2240 
... 
J PACKAGE 
SN74ALS2240 
... 
OW OR N PACKAGE 


(TOP VIEW) 


• 
Bidirectional 
Quadruple 
Bus Transceivers 
for 
Driving MOS Devices 


• 
1/0 Ports have 25 Ohm Series Resistors so 
No External Resistors are Required 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Ceramic Chip Carriers, 
and Standard 
Plastic and Ceramic 300-mil 
DIPs 


10 


1A1 


2Y4 


1A2 


2Y3 


1A3 


2Y2 


1A4 


2Y1 
GND 


1 U20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
11 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 
fI 
description 


These octal buffers and line drivers are designed 
to drive the capacitive 
inputs of MOS devices 
and 
to 
improve 
both 
the 
performance 
and 
density of three-state 
memory address drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and 
transmitters. 
These devices feature high fan-out 
and improved 
fan-in. 


The 
SN54ALS2240 
is 
characterized 
for 
operation over the full military temperature range 
of 
- 55°C 
to 
125°C. 
The SN74ALS2240 
is 
characterized 
for operation from 0 °C to 70°C. 


3 
2 
1 2019 


1A2 
4 
18 
1Y1 


2Y3 
5 
17 
2A4 


1A3 
6 
16 
1Y2 


2Y2 
7 
15 
2A3 


1A4 
8 
14 
1Y3 


9 
1011 
1213 
o ~ "N 
>- z 
<l: >- 
<l: 
N 
t:JN ~ 
N 


lAl 
1Yl 


lA2 
1Y2 


lA3 
1Y3 


lA4 
1Y4 


2(; 


2Al 
Ill) 
2Yl 


2A2 
113} 
2Y2 


2A3 
115} 
2Y3 


2A4 
1171 
2Y4 
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contlin 
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I' 
of publicltion 
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Products 
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per the terms 
of rlu. 
In,'rumlntl stlnd.rd 
W'Hlnty. 


Production 
processing 
dOli 
not 
necessarily 
includ. tnting 
.f ,II perlmetlrs. 


TEXAS ." 
INSTRUMENTS 


II 


SN54ALS2240, 
SN74ALS2240 


OCTAL BUFFERS AND LINE DRIVERS/MOS 
DRIVERS 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc 
. 
. . . . . . . . . . 
7 V 


Input voltage: 
All inputs. 
. 
. ..•.. 
, .. , . . . . 
7 V 


I/O ports. 
5.5V 
Operating free-air temperature 
range: SN54ALS2240. 
. . . • . . • . . • .. 
- 55°C to 125·C 


SN74ALS2240 
.........•.....•...... 
ooC to 70°C 
Storage temperature 
range 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 65°C 
to 150°C 


SN54ALS2240 
SN74ALS2240 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


TA 
Operating 
free-air temperature 
55 
125 
0 
70 
°c 


TEXAS "'I 
INSTRUMENTS 


SN54ALS2240, 
SN74ALS2240 


OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 


WITH 3·STATE OUTPUTS 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS2240 
SN74ALS2240 


PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
~ 4.5 V, 
II ~ 
-18mA 
-1.2 
-1.2 
V 


VOH 
Vce 
~ 4.5 V to 5.5 V, 
10H ~ 
-0.4 
mA 
VCC- 2 
VCC-2 
V 


Vee 
- 
4.5 V, 
10L ~ 1 mA 
0.15 
0.5 
0.15 
0.5 
VOL 
Vee 
- 
4.5 V, 
V 


10L - 
12 mA 
0.35 
0.8 
0.35 
0.8 


10ZH 
Vee 
- 
5.5 V, 
Vo 
- 
2.7V 
20 
20 
"A 


10ZL 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
-20 
-20 
"A 


II 
Vee 
~ 5.5 V, 
VI ~ 7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V, 
VI ~ 2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
5.5 V, 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10' 
Vee 
~ 5.5 V, 
Vo 
~ 2.25 V 
-30 
-112 
-30 
-112 
mA 


10H 
Vce 
- 
4.5 V, 
Vo 
- 
2 V 
-15 
-15 
mA 


10L 
Vee 
- 
4.5 V, 
Vo 
- 
2 V 
15 
15 
mA 


I Outputs 
high 
6 
11 
6 
11 


Ice 
Vce 
~ 5.5 V 
I Outputs low 
13 
23 
13 
23 
mA 


I Outputs disabled 
12 
20 
12 
20 


t All typical 
values 
are at VCC 
= 
5 V, TA 
= 
25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit 
output current, 10S' 


Vcc 
- 
5 V, 
VCC - 
4.5 V to 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
R1 - 
5000, 
R1 - 
5000, 


PARAMETER 
R2 - 
5000, 
R2 - 
5000, 
UNIT 
(lNPUTI 
(OUTPUT I 
TA - 
25°C 
TA - 
MIN to MAX 


'ALS2240 
SN54ALS2240 
SN74ALS2240 


TYP 
MIN 
MAX 
MIN 
MAX 


tPLH 
6 
2 
14 
2 
10 
A 
Y 
ns 
tPHL 
6 
2 
'4 
2 
10 


tpZH 
G 
10 
5 
20 
5 
17 
Y 
ns 
tpZL 
12 
7 
25 
7 
20 


tpHZ 
G 
7 
2 
12 
2 
10 
Y 
ns 


tpLZ 
9 
4 
20 
4 
15 


TEXAS ." 
INSTRUMENTS 


B 


• 
Bidirectional 
Quadruple 
Bus Transceivers 
For 
Driving 
MOS Devices 


• 
I/O Ports Have 25 Ohm Series Resistors so 
No External 
Resistors are Required 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Plastic and Ceramic 
Chip Carriers. and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


description 


These quadruple bus transceivers 
are designed 
to drive the capacitive 
input characteristics 
of 
MOS devices and allow asynchronous 
two-way 


communication 
between data buses. The control 
function 
implementation 
allows 
for maximum 
flexibility 
in timing. 


These devices allow data transmission 
from A 
bus to the B bus or from the B bus to the A bus 
depending 
upon the logic levels at the enable 
inputs (GBA and GAB). 


The enable inputs 
can be used to disable the 
device so that the buses are effectively 
isolated. 


The 
dual-enable 
configuration 
gives 
the 


.ALS2242 
the 
capability 
to 
store 
data 
by 


simultaneous 
enabling 
of GBA and GAB. Each 
output 
reinforces 
its 
input 
in this 
transceiver 


configuration. 
Thus. when both control 
inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance. both sets 
of bus lines (16 in all) will remain at their last 
states. 
The a-bit 
codes appearing 
on the two 
sets of buses will be complementary. 


The 
SN54ALS2242 
is 
characterized 
for 
operation over the full military temperature range 
of 
- 55°C 
to 
125°C. 
The SN74ALS2242 
is 
characterized 
for operation 
from OOCto 70°C. 


SN54ALS2242. 
SN74ALS2242 
QUADRUPLE BUS TRA 
SCEIVERS/MOS DRIVER 


SN54ALS2242 
... 
J PACKAGE 
SN74ALS2242 
... 
D OR N PACKAGE 


(TOP 
VIEW) 


1 U,4 


2 
13 


3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


SN54ALS2242 
... 
FK PACKAGE 


ITOPVIEWI 


CD 
U« 
U«UUCD 
2'<:> 
2 > <:> 


3 
2 
2019 


Al 
4 
18 
NC 
NC 
5 
17 
NC 


A2 
6 
16 
81 
NC 
7 
15 
NC 
A3 
8 
14 
82 


9 
10 11 1213 
" 
OUo::tM 
« ZZCDCD 


<:> 


NC- No internal connection 


PROoUCTloN 
DATA 
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current II 
of 
publication 
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Products 
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to 
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or~ii::~~n:e~:~s~ 


TEXAS -II 
INSTRUMENTS 


SN54ALS2242. 
SN74ALS2242 
QUADRUPLE 
BUS TRANSCEIVERS/MOS 
DRIVER 


I!II 
A4 
B4 


~ 
tThls 
symbol 
IS In accordance 
with ANSI/IEEE 
Std 91 


lEe Publication 617-12. 


Pin numbers shown are for D. J. and N packages. 


Supply voltage, 
Vee 
. 


Input voltage: 
All inputs .. 


1/0 ports. 


Operating free-air temperature 
range: 
SN54ALS2242. 
SN74ALS2242 


7V 


. 
7 V 
5.5 V 


-55°eto125°e 
ooe 
to 70°C 


-65°C 
to 150°C 


SN54ALS2242 
SN74ALS2242 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vCC 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level 
input 
voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


TA 
Operating 
free-air temperature 
-55 
125 
0 
70 
·C 


TEXAS 
• 
INSTRUMENTS 


SN54ALS2242. 
SN74ALS2242 


QUADRUPLE BUS TRANSCEIVERS/MOS 
DRIVER 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54AlS2242 
SN74AlS2242 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
18 mA 
- 1.2 
-1.2 
V 


VOH 
Vee 
= 4.5 V to 5.5 V, 
'OH = 
- 0.4 mA 
VCC 
2 
VCC 
- 2 
V 


Vee 
- 
4.5 V, 
'Ol 
= 1 mA 
0.15 
0.5 
0.15 
0.5 


VOL 
V 


Vee 
- 
4.5 V, 
'Ol 
- 
12 mA 
0.35 
0.8 
0.35 
0.8 


Control inputs 
Vee 
- 
5.5 V, 
V, - 
7 V 
0.1 
0.1 
II 
mA 


A 
or 
B ports 
Vee 
= 5.5 V, 
V, 
= 5.5 V 
0.1 
0.1 


Control inputs 
20 
20 


IIH 
Vee 
= 5.5 V. 
VI 
= 2.7 V 
"A 
A or 
B portst 
20 
20 


III 


Control 
inputs 
-0.1 
-0.1 


A or 
B oortst 
Vee 
= 5.5 V, 
VI 
= 0.4 V 
mA 
- 0.1 
-0.1 


10§ 
Vee 
- 
5.5 V, 
Vo 
- 
2.25 V 
- 30 
-112 
- 30 
- 112 
mA 


10H 
Vee 
- 
4.5 V, 
Va 
- 
2 V 
-15 
-15 
mA 


lal 
Vee 
- 
4.5 V, 
Va 
- 
2 V 
30 
30 
mA 
IOutputs 
high 
10 
20 
10 
15 


Ice 
Vee 
= 5.5 V 
IOutputs 
low 
14 
25 
14 
21 
mA 


IOutputs 
disabled 
13 
24 
13 
19 


tAil typical values are at VCC = 5 V, TA 
=:= 
25°C. 


:t:For 110 ports, the parameters IIH and IlL include the off~state output current. 
§The output conditions 
have been chosen to produce a current that closely approximates 
one half of the true short-circuit 
output current, lOS- 


Vec 
- 
5 V, 
VCC - 
4.5 V to 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
Rt 
- 
500 I!. 
Rt 
- 
500 n, 
PARAMETER 
R2 - 
500 II, 
R2 - 
500 n, 
UNIT 
(INPUT) 
(OUTPUT' 
TA - 
25°C 
TA - 
MIN to MAX 
'AlS2242 
SN54AlS2242 
SN74AlS2242 


TYP 
MIN 
MAX 
MIN 
MAX 


tplH 
5 
2 
15 
2 
11 
A or 
B 
B or A 
ns 


tpHl 
5 
2 
14 
2 
10 


tpZH 
GAB 
8 
3 
18 
3 
16 
B 
ns 
tpZl 
11 
5 
22 
5 
20 


tpHZ 
GAB 
6 
2 
12 
2 
10 
B 
ns 
tplZ 
6 
2 
18 
2 
12 


tpZH 
10 
3 
18 
3 
16 
GBA 
A 
ns 


tPZl 
12 
5 
22 
5 
20 


tpHZ 
GBA 
6 
2 
12 
2 
10 
A 
ns 
tplZ 
6 
2 
18 
2 
14 


TEXAS ." 
INSTRUMENTS 


II 


SN54ALS2540, 
SN54ALS2541, 
SN74ALS2540, 
SN74ALS2541 


OCTAL LINE DRIVERS/MOS 
DRIVERS WITH 
3-STATE 
OUTPUTS 


• 
3-State 
Outputs 
Drive Bus lines 
or Buffer 
Memory 
Address 
Registers 


• 
P-N-P Inputs Reduce D-C Loading 


• 
Outputs 
ha)le 25 n Series Resistor, No 
External Resistors are Required 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Plastic and Ceramic 
Chip Carriers, and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These octal buffers and line drivers are designed 
to drive capacitive 
input characteristics 
of MOS 


devices and have the performance of the popular 
SN54ALS240A/SN74ALS240A 
series. At the 


same time, they offer a pinout with 
inputs and 
outputs 
on opposite sides of the package. This 
arrangement 
greatly 
enhances 
printed 
circuit 


board layout. 


The three-state 
control 
gate is a 2-input 
NOR 


such that 
if either <31 or <32 is high, all eight 
outputs 
are in the high-impedance 
state. 


The 'ALS2540 
offers 
inverting 
data 
and the 


'ALS2541 
offers true data at the outputs. 


The SN54ALS' 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74ALS' 
is 


characterized 
for operation from OOCto 70°C. 


SN54AlS2540. 
SN54AlS2541 
... 
J PACKAGE 
SN74AlS2540, 
SN74AlS2541 
... 
ow OR N PACKAGE 


(TOP VIEW) 


G1 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
AB 
GND 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 
7 
14 


8 
13 


9 
12 


10 
l' 


Vcc 
G2 
Yl 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
YB 


PRODUCTION DATA documents contain information 
current II of publication 
date. Products conform 


to specificRtions per the terms of Texas Instruments 
standard warranty. 
Production processing does not 


necessarily include testing of all parameters. 


SN54AlS2540. 
SN54AlS2541 
... 
FK PACKAGE 


(TOP VIEW) 


TEXAS 
~ 
INSTRUMENTS 


A3 
18 
Yl 
A4 
5 
17 
Y2 
A5 
6 
16 
Y3 
A6 
7 
15 
Y4 
A7 
8 
14 
Y5 


910111213 


coQoo"""<e 
<{z>->->- 


(;l 


II 


SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS 
DRIVERS WITH 3-STATE 
OUTPUTS 


G1 


G2 


A1 
121 


A' 


1181 
V1 


A2 
131 
A2 
1171 
V2 


A3 
141 
A3 


1161 
V3 


A4 
151 
A4 
151 
1151 
V4 


A5 
161 
161 
1141 
V5 
A5 


A6 
171 
A6 
171 
1131 
V6 


(81 


A7 
181 
(121 
V7 
A7 


A8 
19) 
A8 
191 
1111 
V8 


'AlS2541 


111 
G, 


G2 


(19) 


A1 
121 
(, 81 
V1 


A2 


(3) 
( 171 
V2 


A3 
(4) 
1161 
V3 


A4 
15) 
(15) 
V4 


AS 
(6) 
(141 
VS 


A6 
(7) 
(13) 
V6 


A7 
(8) 
(121 
Y7 


A8 
19) 
1"1 
v8 


TEXAS ~ 
INSTRUMENTS 


SN54ALS2540. SN54ALS2541. SN74ALS2540. SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 


Supply voltage, 
Vee 
. 


Input voltage 
.. 


Voltage 
applied to a disabled 3-state 
output 
.. 


Operating free-air temperature 
range: 
SN54ALS2540, 
SN54ALS2541 
SN74ALS2540, 
SN74ALS2541 


7V 
7V 
5.5 V 


-55°C 
to 125°C 
ooe 
to 70°C 


-65°C 
to 150°C 


SN54AlS2540 
SN74AlS2540 


SN54AlS2541 
SN74AlS2541 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
v 


VIH 
High-level input voltage 
2 
2 
V 


Vil 
Low-level input voltage 
0.7 
0.8 
V 


IOH 
High-level output current 
0.4 
0.4 
mA 


IOl 
Low-level output current 
12 
12 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


III 
.t:: 
::::J 
to).= 
(J 
en 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
<C 
noted) 
'0 
c::: 
C'O 
en 
..J 
<C 


SN54AlS2540 
SN74AlS2 540 


SN54AlS2541 
SN74AlS2 541 
PARAMETER 
TEST CONDITIONS 
Typl 
Typl 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V, 
II - 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V, 
10H - 
-0.4 
mA 
VCC-2 
Vec -2 
V 


Vee 
- 
4.5 V, 
10l 
- 
1 mA 
0.15 
0.5 
0.15 
0.5 


VOL 
V 
Vee 
- 
4.5 V, 
IOl 
- 
12 mA 
0.35 
0.8 
0.35 
0.8 


10ZH 
Vee 
5.5 V, 
Vo 
2.7 V 
20 
20 
pA 


IOZL 
Vee 
- 
5.5 V, 
Vo 
- 
0.4 V 
- 20 
-20 
pA 


10H 
Vee 
- 
4.5 V, 
Vo 
- 
2 V 
15 
15 
mA 


10l 
Vee 
= 4.5 V, 
Vo = 2 V 
30 
30 
mA 


II 
Vee 
- 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
= 5.5 V, 
VI - 
2.7 V 
20 
20 
pA 


III 
Vee 
= 5.5 V, 
VI - 
0.4 V 
0.1 
-0.1 
mA 


101 
Vee 
= 5.5 V, 
Vo 
- 
2.25 V 
15 
70 
15 
-70 
mA 


Outputs high 
5 
10 
5 
10 
'AlS2540 
Vce 
= 5.5 V 
Outputs low 
13 
22 
13 
22 
mA 


Outputs disabled 
11 
19 
11 
19 
Ice 
Outputs 
high 
6 
14 
6 
14 
'ALS2541 
Vee 
= 5.5 V 
Outputs 
low 
15 
25 
15 
25 
mA 


Outputs disabled 
13.5 
22 
13.5 
22 


t All typical values are at VCC = 5 V, TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 10S. 


TEXAS ~ 
INSTRUMENTS 


fI 


SN54ALS2540. 
SN54ALS2541. 
SN74ALS2540. 
SN74ALS2541 
OCTAL LINE DRIVERS/MOS 
DRIVERS WITH 
3·STATE 
OUTPUTS 


Vcc 
- 
5 V, 
Vcc 
- 
4.5 V 10 5.5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


R1 - 
5000, 
R1 - 
5000, 


FROM 
TO 
PARAMETER 
R2 - 
5000, 
R2 - 
5000, 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'AlS2540 
SN54AlS2540 
SN74AlS2540 


TYP 
MIN 
MAX 
MIN 
MAX 


'PLH 
7.5 
2 
14 
2 
12 
A 
Y 
ns 


'PHL 
5.6 
2 
13 
2 
11 


'PZH 
G 
9 
5 
18 
5 
15 
Y 
ns 


'PZL 
12.6 
8 
24 
8 
20 


'PHZ 
G 
4 
1 
12 
1 
10 


Y 
ns 


'pLZ 
7 
2 
14 
2 
12 


VCC - 
5 V, 
VCC - 
4.5 V 10 5,5 V, 


Cl 
- 
50 pF, 
Cl 
- 
50 pF, 


FROM 
TO 
R1 - 
5000, 
R1 - 
5000, 


PARAMETER 
R2 - 
5000, 
R2 - 
5000, 
UNIT 
(INPUT) 
(OUTPUT) 
TA - 
25°C 
TA - 
MIN 10 MAX 


'AlS2541 
SN54AlS2541 
SN74AlS2541 


TYP 
MIN 
MAX 
MIN 
MAX 


tpLH 
8.7 
2 
17 
2 
15 
A 
Y 
ns 


tpHL 
7 
2 
14 
2 
12 


tpZH 
G 
9 
5 
18 
5 
15 
Y 
ns 


tpZL 
12.6 
8 
24 
8 
20 


tPHZ 
G 
4 
1 
12 
1 
10 
Y 
ns 
'pLZ 
7 
2 
14 
2 
12 


TEXAS ~ 
INSTRUMENTS 


SN54AS2620. SN54AS2623. SN74AS2620. SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS 
DRIVER 


• 
Bidirectional 
Octal Bus Transceivers 
For 
Driving 
MOS Devices 


• 
I/O Ports Have 25 Ohm Series Resistors So 
No External 
Resistors Are Required 


• 
Local Bus-Latch 
Capability 


• 
Choice of True or Inverting 
Logic 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. 
Plastic and Ceramic 
Chip Carriers. and Standard 
Plastic and 
Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


SN54AS' 
... 
J PACKAGE 
SN74AS' 
... 
OW OR N PACKAGE 


(TOP VIEW) 


1V20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 
10 
11 


GAB 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
AB 
GND 


Vee 
GBA 
B1 


B2 


B3 
B4 


B5 


B6 


B7 
BB 


These 
octal 
bus 
transceivers 
are 
designed 
to 
drive 


the 
capacitive 
input 
characteristics 
of MOS 
devices 


and 
allow 
asynchronous 
two-way 
communication 


between 
data 
buses. 
The 
control 
function 
implemen· 


t8tion 
allows 
for maximum 
flexibility 
in timing. 
3 
2 
1 2019 


4 
18 [ 


5 
17[ 


6 
Is[ 


7 
15 [ 


8 
14 [ 


9 10 111213 


These 
devices 
allow 
data 
transmission 
from 
A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs IOBA and 
GAB). 


The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 


The dual-enable configuration gives the' AS2620 or 
•AS2623 
the capability to store data by simulta- 


neous enabling of OBA and GAB. Each output rein- 


forces 
its 
input 
in 
this 
transceiver 
configuration. 


Thus, when both control inputs are enabled and all 


other 
data 
sources 
to the two 
sets of bus lines are at 
high impedance, both sets of bus lines 116 in alii will 


remain 
at their 
last states. 
The 
a-bit 
codes 
appearing 
on the two 
sets of buses will be identical for the 


'AS2623 
or complementary for the' AS2620. 


The SN54AS2620 
and SN54AS2623 
are charac- 


terized 
for operation 
over the full military 
temperature 
range of - 55°C to 125°C. The SN74AS2620 
and 
SN74AS2623 
are characterized for operation from 
ooe to 70°C. 


ENABLE INPUTS 
OPERATION 


GBA 
GAB 
'AS2620 
'AS2623 


L 
L 
B data to A bus 
B data to A bus 


H 
H 
A data to B bus 
A data to B bus 


H 
L 
Isolation 
Isolation 


L 
H 
B data to A bus, 
S data to A bus, 


A data to S bus 
A data to B bus 


PRODUCTION DATA documents 
contain 
information 
current 
•• 
of publication 
date. 
Products 
conform 
to ~iflCltions 
per the terms of Tex" 
Instruments 
••• ndlrd w.rr.nty. 
Production 
proceuing 
does not 
nlClSSIrily 
include 
testing 
of all par.meters. 


TEXAS "'I} 
INSTRUMENTS 


• 


II 


SN54AS2620, 
SN54AS2623. 
SN74AS2620, 
SN74AS2623 
OCTAL 
BUS 
TRANSCEIVERS/MOS 
DRIVER 


logic diagrams (positive logic) 


'AS2620 
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SN54AS2620, SN54AS2623. SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS 
DRIVER 


Supply voltage. Vcc 
Input voltage: 
All inputs. 
1/0 ports .. 
Operating free-air temperature 
range: SN54AS2620. 
SN54AS2623 
SN74AS2620.SN74AS2623. 


.. 7V 
.... 
7V 
. . ..•. 
.. 
. . 
. .5.5 
V 
. -55°Cto 
125°C 
. . . . . . . . . . . 
. ... 
0 °C to 70°C 


. 
- 65 °C to 150°C 


SN54AS2620 
SN74AS2620 


SN54AS2623 
SN74AS2623 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·e 


SN54AS2620 
SN74AS2620 


PARAMETER 
TEST CONDITIONS 
SN54AS2623 
SN74AS2623 
UNIT 


MIN 
TYPt 
MAX 
MIN 
TYPt 
MAX 


VIK 
Vce = 4.5 V. 
II = -18 
mA 
-1.2 
-1.2 
V 


VOH 
VCC - 
4.5 V to 5.5 V. 
IOH - 
-2 
mA 
Vce-2 
Vce-2 
V 


VCC - 
4.5 V, 
IOL - 
1 mA 
0.15 
0.4 
0.15 
0.4 
VOL 
Vec 
- 
4.5 V, 
IOL - 
12 mA 
V 
0.35 
0.7 
0.35 
0.7 


Control inputs 
Vee 
= 5.5 V. 
VI = 7 V 
0.1 
0.1 
II 
Vee 
- 
5.5 V. 
VI - 
5.5 V 
mA 
A or B ports 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
A or B ports:t: 
Vee = 5.5 V. 
VI = 2.7V 
70 
70 
~A 


Control inputs 
-0.5 
-0.5 
IlL 
A or B ports:t: 
Vee = 5.5 V. 
VI = 0.4 V 
-0.75 
-0.75 
mA 


10§ 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
- 50 
- 150 
-50 
-150 
mA 


IOH 
Vee 
- 
4.5 V, 
Vo 
- 
2 V 
-35 
- 35 
mA 


IOL 
Vee 
- 
4.5 V, 
Vo 
- 
2 V 
35 
35 
mA 


Outputs high 
62 
100 
62 
100 


'AS2620 
Vee = 5.5 V 
Outputs low 
74 
121 
74 
121 


lee 


Outputs disabled 
48 
77 
48 
77 
mA 


Outputs high 
57 
93 
57 
93 


'AS2623 
Vee = 5.5 V 
Outputs low 
116 
189 
116 
189 


Outputs disabled 
72 
116 
72 
116 


tAil 
typical 
values 
afe at VCC 
= 5 V, TA 
'" 25°C 
iFor 
I/O ports, 
the parameters 
IIH and IlL include 
the off-state 
output 
current. 


iThe 
output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
approximates 
one half of the true 
short-circuit 
output 
current, 
10S' 


TEXAS -1!1 
INSTRUMENTS 


fI 


II 


SN54AS2620, 
SN54AS2623. 
SN74AS2620. 
SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS 
DRIVER 


Vcc 
- 
4.5 
V to 5.5 
V. 


Cl 
= 50 
pF. 


FROM 
TO 
R1 
~ 
500 
II. 


PARAMETER 
R2 
= 500 
II. 
UNIT 
(INPUT) 
(OUTPUTI 
TA 
~ 
MIN to MAX 


SN54AS2620 
SN74AS2620 


MIN 
MAX 
MIN 
MAX 


lPlH 
1 
9.5 
1 
8 
A 
B 
ns 


lpHl 
1 
7.5 
1 
6.5 


lplH 
1 
9.5 
1 
8 


B 
A 
ns 
lpHl 
1 
7.5 
1 
6.5 


lPZH 
ilBA 
1 
11 
1 
10 
A 
ns 


lPZl 
1 
12 
1 
11 


lpHZ 
ilBA 
1 
7.5 
1 
6 


A 
ns 
lPLZ 
1 
15 
1 
12 


lpZH 
1 
9 
1 
8 


GAB 
B 
ns 
lpZl 
1 
9 
1 
8 


lpHZ 
1 
12 
1 
11 


GAB 
B 
ns 
lplZ 
1 
12 
1 
11 


» 
r- 
en 
Q) 
jCo 
» 
en 
(") 
,AS2623 
switching 
characteristics 
(see Note 1) 
::;"nc:::+ 
en 


Vcc 
- 
4.5 
V 10 5.5 
V. 


Cl 
~ 
50 
pF. 


FROM 
TO 
R1 
~ 
500 
II. 


PARAMETER 
R2 
~ 
500 
II. 
UNIT 
(INPUT) 
(OUTPUTI 
TA = MIN 10 MAX 


SN54AS2623 
SN74AS2623 


MIN 
MAX 
MIN 
MAX 


lPlH 
1 
9.5 
1 
8.5 


A 
B 
ns 


lpHl 
1 
8.5 
1 
7.5 


lplH 
1 
10 
1 
9 
B 
A 
ns 


lpHl 
1 
9 
1 
7.5 


lPZH 
GBA 
1 
12.5 
1 
11 
A 
ns 


lpZl 
1 
12 
1 
11 


lpHZ 
GBA 
1 
8.5 
1 
7.5 
A 
ns 


lplZ 
1 
13 
1 
12 


lPZH 
GAB 
1 
13 
, 
12 


B 
ns 


lPZl 
1 
13.5 
1 
12 


lpHZ 
1 
7.5 
1 
7 
GAB 
B 
ns 
lplZ 
1 
14.5 
1 
12.5 


TEXAS ~ 
INSTRUMENTS 


SN54AS2640. SN54AS2645 
SN74AS2640. SN74AS2645 
OCTAL BUS TRANSCEIVER/MOS 
DRIVER 


• 
Bidirectional 
Octal Bus Transceivers 
For 
Driving 
MOS Devices 


• 
1/0 Ports Have 25 Ohm Series Resistors So 
No External Resistors Are Required 


• 
Choice of True or Inverting 
Logic 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages. Ceramic Chip Carriers, 


and Standard 
Plastic and Ceramic 300-mil 
DIPs 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability 


These 
octal 
bus transceivers 
are designed 
to 
drive 


the 
capacitive 
input 
characteristics 
of MOS 
devices 


and 
allow 
asynchronous 
two-way 
communication 
between data buses. The control function implemen- 


tation 
allows 
for maximum 
flexibility 
in timing. 


The 
devices 
transmit 
data 
from 
the 
A bus to the 
B 


bus or from 
the B bus to the A bus depending 
upon 


the 
level 
at 
the 
direction 
control 
(DIRI 
input. 
The 


enable 
input 
(G) can be used to disable 
the device 
so 


the buses 
are effectively 
isolated. 


The SN54AS' 
family 
is characterized 
for 
operation 


over the full military 
temperature 
range of 
- 55°C 
to 


125°e. The 
SN74AS' 
family 
is 
characterized 
for 


operation 
from OOC to 70°C. 


CONTROL 
OPERATION 


INPUTS 
'AS2640 
'AS2645 
G 
OIR 


L 
L 
B data to A bus 
B data to A bus 


L 
H 
A data 
to B bus 
A data to B bus 


H 
X 
Isolation 
Isolation 


SN54AS' 
... 
J PACKAGE 
SN74AS' 
... 
OW or N PACKAGE 


(TOP VIEW) 


DIR 
1 U20 
Vee 
A1 
2 
19 
G 
A2 
3 
18 
B1 
A3 
4 
17 
B2 
A4 
5 
16 
B3 
A5 
6 
15 
B4 
A6 
7 
14 
B5 
A7 
8 
13 
B6 
AB 
9 
12 
B7 
GND 
10 
11 
B8 


SN54AS' 
... 
FK PACKAGE 


(TOP VIEW) 


N 
II: U 
_ 
U 
« « o 
>I<.? 
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A3 
4 
18 
81 


A4 
5 
17 
B2 


A5 
6 
16 
B3 


A6 
7 
15 
B4 


A7 
8 
14 
B5 


10 11 1213 


co 0 CO"", 
« Z 
CD CD CD 


<.? 


PRODUCTION DATA documents contain information 
current IS of publication dltl. 
Products conform 


to spec:ifa.ions 
per the terms of TeXIs Instruments 
stlndard wlrranty. Production processing does not 
necelslrily 
include testing of III plrameters. 
TEXAS ~ 
INSTRUMENTS 


II 


SN54AS2640. SN54AS2645 
SN74AS2640. SN74AS2645 
OCTAL BUS TRANSCEIVER/MOS 
DRIVER 


Al 
B1 
Al 
Bl 


A2 
B2 
A2 
B2 


A3 
B3 
A3 
B3 


A4 
B4 
A4 
B4 


AS 
BS 
AS 
BS 


A6 
B6 
A6 
B6 


A7 
B7 
A7 
B7 


A8 
B8 
A8 
B8 


TEXAS 
." 
INSTRUMENTS 


SN54AS2640. SN54AS2645 
SN74AS2640. SN74AS2645 
OCTAL BUS TRANSCEIVER/MUS 
DRIVER 


absolute maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc 
Input voltage: 
All inputs. 
1/0 ports. 


Operating 
free~air 
temperature 
range: 
SN54AS2640, 
SN54AS2645 
SN74AS2640, 
SN74AS2645 
. 


7V 


7V 
5.5 V 
-55°C 
to 125°C 


O°C to 70°C 
- 65°C to 150°C 


SN54AS2640 
SN74AS2640 
UNIT 


SN54AS2645 
SN74AS2645 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High·level 
input 
voltage 
2 
2 
V 


VIL 
Low-Ivel input voltage 
0.8 
0.8 
V 


TA 
Operating free-air temperature 
55 
125 
0 
70 
°e 


CI)•.. 
"5u... 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless otherwise 
noted) 
c:; 
en 
~ 
"Cc: 
CO 
en 
...J 
~ 


SN54AS' 
SN74AS' 


PARAMETER 
TEST CONDITIONS 
Typt 
Typt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC = 4.5 V, 
II = 
-18 
mA 
-1.2 
-1.2 
V 


VOH 
Vcc 
= 4.5 V to 5.5 V, 
10H - 
2 mA 
Vcc -2 
VCC -2 
V 


VCC - 
4.5 V, 
10L - 
1 mA 
0.15 
0.4 
0.15 
0.4 
VOL 
V 
VCC - 
4.5 V, 
10L - 
12 mA 
0.35 
0.7 
0.35 
0.7 


Control inputs 
VCC - 
5.5 V, 
VI - 
7 V 
0.1 
0.1 
II 
mA 
A or B ports 
VCC - 
5.5 V, 
VI - 
5.5 V 
0.1 
0.1 


Control inputs 
20 
20 
IIH 
A or B ports; 
VCC = 5.5 V, 
VI = 
2.7 V 
pA 


70 
70 


Control inputs 
-0.5 
-0.5 


IlL 
A or B portsf 
VCC = 
5.5 V, 
VI = 0.4 V 
-0.75 
mA 
-0.75 


10! 
VCC = 5.5 V, 
Vo 
= 2.25 V 
-50 
- 150 
-50 
- 150 
mA 


10H 
VCC - 
4.5 V, 
Vo 
- 
2 V 
- 35 
35 
mA 


10L 
VCC - 
4.5 V, 
VOL - 
2 V 
35 
35 
mA 


Outputs high 
37 
58 
37 
58 


'AS2640 
Outputs 
low 
78 
123 
78 
123 


Outputs disabled 
51 
80 
51 
80 


Ice 
Vec 
= 5.5 V 
mA 
Outputs 
high 
58 
95 
58 
95 


'AS2645 
Outputs low 
95 
155 
95 
155 


Outputs disabled 
73 
119 
73 
119 


tAil 
typical 
values are at VCC 
"" 5 V. TA 
'" 25°C. 
~For I/O ports, 
the parametes 
IIH and IlL include 
the off-state 
output 
current. 


§The output 
conditions 
have been chosen 
to produce 
a current 
that 
closely 
apprOl(imates 
one half of the true short-CIrcuIt 
output 
current. 
lOS- 


TEXAS "1!1 
INSTRUMENTS 


II 


• 


SN54AS2640, 
SN54AS2645 
SN74AS2640, 
SN74AS2645 
OCTAL 
BUS TRANSCEIVER/MOS 
DRIVER 


Vcc 
- 
4.5 V 105.5 
V. 


CL ~ 50 pF. 


Rl 
~ 500 
Q. 


FROM 
TO 
R2 ~ 500 
Q. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN 10 MAX 


SN54AS2640 
SN74AS2640 


MIN 
MAX 
MIN 
MAX 


IpLH 
1 
9.5 
1 
7.5 


A or B 
B or A 
ns 


IpHL 
1 
7 
1 
6.5 


IpZH 
G 
2 
11 
2 
9 


A or B 
ns 
tpZL 
2 
12 
2 
10 


tpHZ 
G 
1 
8 
1 
7 


A or 
B 
ns 
tpLZ 
2 
15 
2 
13 
» 
r- 
C/) 


Q) 
•AS2645 
switching 
charactaristics 
(see Note 11 
::Jc.. 
» 
C/) 
(")~. 
(')t:~en 


VCC ~ 4.5 V to 5.5 V. 


CL = 50 pF. 


Rl 
= 500 
Q. 
FROM 
TO 
R2 ~ 500 
Q. 
PARAMETER 
UNIT 


(INPUT) 
(OUTPUT) 
TA = MIN to MAX 


SN54AS2645 
SN74AS2845 


MIN 
MAX 
MIN 
MAX 


tpLH 
1 
12 
1 
10 


A or B 
8 or A 
ns 
tpHL 
1 
11 
1 
9.5 


tpZH 
G 
1 
13 
1 
11.5 


A or B 
ns 
tpZL 
1 
13 
1 
10.5 


tpHZ 
G 
1 
9 
1 
8 


IpLZ 
A or B 
1 
13 
1 
12 
ns 


TEXAS -1!1 
INSTRUMENTS 


SN54ALS8003, 
SN74ALS8003 
DUAL 2·INPUT POSITIVE·NAND GATES 


• 
Package Options 
Include 
Plastic "Small 
Outline" 
Packages. Ceramic 
Chip Carriers. 
and Standard 
Plastic and Ceramic 
300-mil 
DIPs. 


SN54ALS8003 
JG PACKAGE 
SN74ALS8003 
0 OR P PACKAGE 


(TOP VIEW) 


1AD8 
VCC 
1B 
2 
7 
2B 


1Y 
3 
6 
2A 
GND 
4 
5 
2Y 


• 
Dependable 
Texas Instruments 
Quality 
and 
Reliability. 


description 


These 
devices 
contain 
two 
independent 
2-input 
NAND 


gates. 
They 
perform 
the Boolean 
functions 
Y = A • B 


or Y = A + B in positive 
logic. 


SN54ALS8003 
... 
FK PACKAGE 


(TOP VIEW) 
u 
U « u uu 
z 
Z>Z 


1 2019 


NC 
4 
18 
NC 


1B 
5 
17 
2B 


NC 
6 
16 
NC 


1Y 
7 
15 
2A 


NC 
8 
14 
NC 


1011 
1213 


U OU>-U 
Z ZZNZ 
l? 


NC - No internal 
connection 


The SN54ALSBOO3 
is characterized 
for operation 
over 


the 
full 
military 
temperature 
range 
of 
- 55°C 
to 


125°C. 
The 
SN74ALS8003 
is 
characterized 
for 


operation 
from 
ooC 
to 
70°C. 


INPUTS 
OUTPUT 


A 
8 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


logic symbol t 


1A 
(1) 
& 
(2) 
1Y 
18 


2A 
(6) 


(7) 
2Y 
28 
1A=D- 1Y 
182A=D- 2Y 
28 


t This 
symbol 
is 
in 
accordance 
with 
ANSI/IEEE 
Std 
91-1984 
and 


IEC Publication 
617-12. 


Pin numbers 
shown 
are for 
D. JG and P packages. 


Supply 
voltage. 
VCC 


Input 
voltage. 


Operating 
free-air 
temperature 
range: 
SN54ALS8003 
. 


SN74ALS8003 


7V 


7V 


-55°C 
to 
125'C 


ooc 
to 
70°C 


-65°C 
to 
150°C 


PRODUCTION 
DATA documents 
contain 
information 
current 
IS of publication 
date. 
Products 
conform 


to specifications 
per the terms of TexIs 
Instruments 


standard wlrrenly. Production processing does not 
neclSserily 
include tlSting of .11 plrameters. 
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• 


II 


SN54ALS8003. 
SN74ALS8003 


DUAL 2·INPUT POSITIVE·NAND GATES 


SN54ALS8003 
SN74ALS8003 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply 
voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


10H 
High-level 
output 
current 
-0.4 
-0.4 
mA 


10L 
Low-level 
output 
current 
4 
8 
mA 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
°e 


SN54ALS8003 
SN74ALS8003 
PARAMETER 
TEST CONOITIONS 
Typt 
Typt 
UNIT 


MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
- 
4.5 V. 
II ~ 
18 mA 
1.5 
-1.5 
V 


VOH 
Vee 
- 
4.5 V to 5.5 V. 
10H - 
0.4 mA 
VCC 
2 
VCC 
2 
V 


Vee 
~ 4.5 V. 
10L - 
4 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 


Vee 
- 
4.5 V. 
10L - 
8 mA 
0.35 
0.5 


II 
Vee 
- 
5.5 V. 
VI - 
7 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
5.5 V. 
VI ~ 2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
5.5 V. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


101 
Vee 
- 
5.5 V. 
Vo 
- 
2.25 V 
-15 
-70 
-15 
-70 
mA 


leeH 
Vee 
- 
5.5 V. 
VI - 
0 V 
0.22 
0.43 
0.22 
0.43 
mA 


leeL 
Vee 
- 
5.5 V. 
VI - 
4.5 V 
0.81 
1.5 
0.81 
1.5 
mA 


VCC ~ 4.5 V 10 5.5 V. 


CL = 50 pF. 


FROM 
TO 
RL ~ 500 O. 
PARAMETER 
UNIT 
(INPUT) 
(OUTPUT) 
TA = MIN 10 MAX 


SN54ALS8003 
SN74ALS8003 


MIN 
MAX 
MIN 
MAX 


IpLH 
3 
14 
3 
11 
A 
or 
B 
Y 
ns 
IpHL 
2 
10 
2 
8 


TEXAS -1!1 
INSTRUMENlS 


• 
•ALS29806 
is a 6-8it Identity 
Comparator 
Controlling 
a 2- to 4-8it 
Decoder 


• 
•ALS29809 
is a 9-Bit Identity 
Comparator 


• 
Low Power Dissipation 
... 
50 mW Typical 


• 
•ALS29806 
and •ALS29809 
are Functionally 
Equivalent to AM29806 
and AM29809 


• 
Internal Pull-Up Resistor on Q Inputs 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


The' ALS29806 
and' ALS29809 
are 6-bit and 
9-bit comparators, respectively. The' ALS29806 
and 
•ALS29809 
compare 
two 
data 
words 
applied to the P and Q inputs. 
When the two 
words are identical, the P= Q output goes low. 
Both 
devices 
feature 
an 
open-collector 
acknowledge 
(ACK) output that goes low when 
P= Q and the 
controlling 
input 
(C) 
are low. 
The' ALS29806 
features a 2- to 4-bit decoder 
whose selected output goes low when the P= Q 
output is low. The' ALS29806 
and' ALS29809 
can be cascaded by tying the P= Q output to the 
enable G of the next device. If the G input is high, 
all the outputs 
will be inactive 
(high). 


The SN54ALS29806 
and SN54ALS29809 
are 
characterized for operation over the full military 
temperature 
range of 
- 55 ac to 
125 ac. The 
SN74ALS29806 
and 
SN74ALS29809 
are 
characterized 
for operation from 0 ac to 70 ac. 


SN54ALS29806. 
SN54ALS29809 
SN74ALS29806. 
SN74ALS29809 
COMPARATOR AND 2· TO 4·81T DECODER 


02934. 
MARCH 
1986 


SN54AlS29806 
... 
JT PACKAGE 
SN74AlS29806 
... 
OW OR NT PACKAGE 


(TOP VIEW! 


G 
24 
VCC 
PO 
2J 
00 


P' 
22 
01 


P2 
21 
02 
P3 
20 
03 
P4 
" 
04 


P5 
7 
" 
05 


SO 
YO 


51 
" 
Yl 
C 
10 
15 
Y2 
= " " 
Y3 


GNO " 


13 
;;-0 


SN54AlS29806 
FK PACKAGE 
SN74AlS29806 
FN PACKAGE 


(TOP VIEW! 


u 


~O 
uuo~ 
Q.. Cl..loz >00 
. 3 
2 
1 
28 27 16 


P2 , 
" 
02 


P3 • 
24 
03 


P4 , 
23 
04 


NC 
8 
22 
NC 
P5 • 
21 
05 
SO 
10 
20 
YO 
51 " 
" 
Yl 
121314151611 
18 


SN54AlS29809 
... 
JT PACKAGE 
SN74AlS29809 
... 
OW OR NT PACKAGE 


(TOP VIEW! 


G 
1 
24 
VCC 
PO 
23 
00 


P' 
22 
01 


P2 
21 
02 
P3 
'0 
03 


P4 
" 
04 


P5 
" 


05 
P6 
17 a. 
P7 
,. 
07 
P8 
10 
15 
08 


AC' 
" " 
C 
GNO " 


13 
P:oQ 


SN54AlS29809 
FK PACKAGE 
SN74AlS29809 
FN PACKAGE 


(TOP VIEW) 


P2 
P3 
P4 
NC 
8 
P, • 


P6 
10 


P7 
11 


u 


o.::~lo~~8o 


4 
J 
1 I 1817 16 


1~ 
02 


]4 
Q3 


13 
04 
n 
NC 
21 
as 


10 
06 
19 
Q7 


12131415161118 
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II 


SN54ALS29806, SN74ALS29806 
COMPARATOR 
AND 2· TO 4·81T DECODER 


INPUTS 
OUTPUTS 


G 
P,O 
C 
P-O 
ACK 


H 
X 
X 
H 
H 


X 
P"O 
X 
H 
H 


L 
P~O 
L 
L 
L 


L 
P~O 
H 
L 
H 


INPUTS 
OUTPUTS 


G 
P,O 
S1 
SO 
Y3 
Y2 
Y1 
YO 


H 
X 
X 
X 
H 
H 
H 
H 


X 
P"O 
X 
X 
H 
H 
H 
H 


L 
P~O 
L 
L 
H 
H 
H 
L 


L 
P~O 
L 
H 
H 
H 
L 
H 


L 
P~O 
H 
L 
H 
L 
H 
H 


L 
P~O 
H 
H 
L 
H 
H 
H 
II 


logic symbolt 
logic diagram (positive logic) 


'AlS29806 
'AlS29806 
~ 
G 111 
COMP 
G 111 
r- 
EN 


C/) 
PO 121 } 


PO (2) 


CI) 
P1131 
00 
(23) 
::::J 
P2141 
Q. 


P3 151 
P1131 
~ 
P4161 
C/) 
P5171 
011221 


("') 
001231 } 


P-o 
1131 P-O 
14) 
~. 
01 
1221 
P2 


(') 
(21) 
c: 
021211 


1111 ACK 
02 


;:;:' 
031201 
4IP.OIQ 
P3(5) 
en 
041191 
(20) 
05 
(18) 
OIP-OI 
1171 Yu 
03 


C 1101 
G4 
lIP-OI 
1161 Y1 
P416) 
SO 181 
o} 
0 
2IP-OI 
1151 Y2 
1191 


51 (9) 
1 
G3 
1141 Y3 
04 
31P-01 
171 
P5 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
051181 


lEe Publication 617-12. 


Pin numbers shown are for OW. JT and NT packages. 


TEXAS -I/} 
INSTRUMENTS 


SN54ALS29809, 
SN74ALS29809 
COMPARATOR AND 2· TO 4-81T DECODER 


logic symbolt 


'ALS29809 


(J111 
COMP 
EN 
PO 121 
0 
P113) 


P2141 


P3151 


P4161 


P5171 


P6181 


P7191 
1131_ 


P81101 
P-O 
P-O 
8 


001231 
0 
01122) 
lIP-OI~ 
111ACK 


02121) 


031201 


041191 


0 
051181 


061171 


071161 


08115) 
8 


Cl141 
G1 


INPUTS 
OUTPUTS 


G 
P.O 
C 
P-O 
ACK 


H 
X 
X 
H 
H 


X 
p",O 
X 
H 
H 


L 
P=O 
L 
L 
L 


L 
P=O 
H 
L 
H 


PO 


00123) 


P1 131 


1221 
01 


141 
P2 


1211 
02 


151 
P3 


120) 
03 


P416) 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 
617-12. 
Pin numbers shown are for DW, JT and NT packages. 


fI 


TEXAS -I/} 
INSTRUMENTS 


II 


SN54ALS29806, 
SN54ALS29809 
SN74ALS29806, 
SN74ALS29809 
COMPARATOR AND 2- TO 4-BIT DECODER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc . . . 
.. 
7 V 
Input voltage, VI 
. . . . . . . . . . . . . . . . . . . . . . . . 
. . . .. 
5.5 V 


Operating free-air temperature 
range: 
SN54' 
- 55°C to 125°C 


SN74' . . . . . . . . . . . . . . . . . . 
DoC to 70°C 
. . . . . . . . . . . . . . . . . . . . 
- 65°C to 150°C 


SN54ALS29S06 
SN74ALS29S06 


SN54ALS29S09 
SN74ALS29S09 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.5 
5 
5.5 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
low-level 
input voltage 
0.7 
O.S 
V 


VOH 
High-level output voltage 
ACK 
5.5 
5.5 
V 


IOH 
High-level output current 
P~Q. 
Y 
-3 
-3 
mA 


ACK 
32 
32 


IOL 
Low-level output current 
mA 


P~Q. 
y 
12 
24 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


~r- 
en 
III~Q. 
~en 
("') 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
::;' 
noted) 
(')c: 
;:;" 
en 


SN54ALS29S06 
SN74ALS29S06 


PARAMETER 
TEST CONDITIONS 
SN54ALS29S09 
SN74ALS29S09 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vcc 
~ 4.5 V. 
II ~ 
-1SmA 
-1.2 
- 1.2 
V 


VOH 


Vcc 
- 
4.5 V to 5.5 V, 
IOH - 
-0.4 
mA 
VCC-2.2 
vcc -2 
V 


Vcc 
= 4.5 V, 
10H ~ 
-3 
mA 
2.4 
3.2 
2.4 
3.2 


IOH 
ACK 
Vcc 
- 
5.5 V, 
VOH ~ 5.5 V 
0.1 
0.1 
mA 


P=Q, 
Y 
Vcc 
- 
4.5 V. 
IOL - 
12 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
Vcc 
~ 4.5 V, 
IOL ~ 24 mA 
0.32 
0.5 
V 


ACK 
Vcc 
~ 4.5 V. 
IOL ~ 32 mA 
0.34 
0.5 
0.34 
0.5 


II 
Vcc 
- 
5.5 V, 
VI - 
5.5 V 
0.' 
0.1 
mA 


QI 
-250 
-250 


IIH 
Vcc 
~ 5.5 V. 
VI ~ 2.4 V 
"A 
All other 
20 
20 


QI 
-2 
- 1 
IlL 
VCC ~ 5.5 V. 
VI ~ 0.5 V 
mA 
All other 
-0.6 
-0.6 


IOS§ 
VCC ~ 5.5 V, 
Vo 
~ 0 V 
-60 
- 150 
-60 
- 150 
mA 


l'ALS29S06 
14 
22 
14 
22 


ICC 
l'ALS29809 
Vcc 
~ 5.5 V. 
See Note 
1 
mA 
10 
20 
10 
20 


t All typical values are at Vec 
= 5 V. TA 
= 25°C. 


t: All Q inputs 
have internal pull-up resistors of 27 kn nominal. 


§ Not more than one output should be shorted at a time. and the duration of the short circuit should not exceed one second. 
NOTE 1: Ice is measured with G grounded and P and Q at 4.5 V. 


TEXAS -1/1 
INSTRUMENTS 


SN54ALS29806. 
SN54ALS29809 


SN74ALS29806. 
SN74ALS29809 


COMPARATOR 
A D 2- TO 4-81T DECODER 


Vcc 
- 
5 V, 
Vcc 
- 
4.5 V 10 5.5 V, 


CL - 
50 pF, 
CL - 
50 pF, 


FROM 
TO 
Rl 
- 
(see 
Figure 
1), 
Rl 
- 
(see 
Figure 1). 


PARAMETER 
TA - 
25°C 
TA - 
MIN 10 MAX 
UNIT 
(INPUT) 
IOUTPUT) 
'ALS29806 
SN54ALS29806 
SN74ALS29806 


'ALS29809 
SN54ALS29809 
SN74ALS29809 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


IpLH 
P~Q 
8 
11 
3 
15 
3 
13 


P or 
Q 
ns 
IpHL 
7 
10 
2 
13 
2 
11 


IpLH 
9 
11 
3 
17 
3 
13 
P or Q 
Y 
ns 
IPHL 
9 
12 
5 
17 
5 
14 


IpLH 
G 
P~Q 
9 
12 
3 
15 
3 
14 
ns 


IpHL 
7 
10 
2 
14 
2 
12 


IpLH 
G 
8 
11 
3 
17 
3 
15 
Y 
ns 


IpHL 
10 
13 
5 
19 
5 
16 


IPLH 
6 
10 
2 
15 
2 
13 
SO or 51 
Y 
ns 
IpHL 
8 
11 
2 
15 
2 
13 


IpLH 
ACK 
11 
14 
5 
22 
5 
17 


P or Q 
ns 


IpHL 
10 
13 
4 
18 
4 
16 


IpLH 
G 
ACK 
10 
14 
5 
22 
5 
17 
ns 
IpHL 
10 
14 
4 
19 
4 
17 


IpLH 
C 
ACK 
8 
11 
3 
21 
3 
18 
ns 


IpHL 
7 
11 
3 
17 
3 
15 


TEXAS 
~ 
INSTRUMENlS 


• 


II 


SN54ALS29806. 
SN54ALS29809 
SN74ALS29806. 
SN74ALS29809 
COMPARATOR 
AND 2- TO 4-81T DECODER 


FROMOUTPUTU- 
TEST 
UNDERTEST 
POINT 


Cl 
1 kl/ 


IS•• Note A) 


Cl 


{See Note Al 


INPUT 
.L,.SV 
\~-:;--3V 
-J, 
,.... 
_--oV 
I 
_, 


'PlH~ 
1""1 
PHl 
INPHASE 
/' --+-,--i~~ 
VOH 
O~TPUT 
: 
l.SV: 
L 
I 
I 
VOL 
'PHl~ 
I4-----*-'PlH 


\' 
!I:":":' 
V OH 
~~~~/HASE 
_'_.s_V 
__ 
....,T.__ 'I..osV, 
- 
- 
VOL 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS29806. SN54ALS29809 
SN74ALS29806, SN74ALS29809 


COMPARATOR AND 2· TO 4·81T DECODER 


,. 
J 


',}a 
Crp.Q1Q 


04 
llP-ol 


,} 
0 
21P-01 


, 
OJ 
.)IP-01 
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PRODUCT 
PREVIEW 
SN54ALS29821, 
SN54ALS29822 
SN74ALS29821, 
SN74ALS29822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 
02825. 
JANUARY 
1986 


• 
Functionally 
Equivalent to AMD's 
AM29821 
and AM29822 


SN54ALS29821 
... 
JT PACKAGE 
SN74ALS29821 
... 
OW OR NT PACKAGE 


ITOP VIEW) 


DC 
2' 
vCC 
10 
23 
,Q 


20 
22 
2Q 


3D . 
21 
3Q 


40 
20 
4Q 


50 


" 


5Q 


60 
18 
6Q 


70 
" 
7Q 


80 
I. 
8Q 


90 
10 
IS 
9Q 


100 
11 


" 


10Q 


GNo 
12 
13 
CLK 


• 
Provides Extra Data Width 
Necessary for 
Wider Address/Data 
Paths or Buses with 
Parity 


• 
Outputs 
Have Undershoot 
Protection 
Circuitry 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options Include Both Plastic and 
Ceramic Carriers in Addition 
to Plastic and 
Ceramic DIPs 


• 
Buffered 
Control Inputs to Reduce DC 
Loading Effects 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


SN54ALS29821 
FK PACKAGE 
SN74ALS29821 
FN PACKAGE 


(TOP VIEW) 
~~Ig~~~~ 
. 3 
2 
1 282726 


3D 
2S 
3Q 


40 
2' 
4Q 


50 
7 
2> 
5Q 


NC 
8 
22 
NC 


60 • 
21 
6Q 


70 
'0 
20 
7Q 


80 
11 
" 
8Q 


12 131. 151617 18 


description 


These 
10-bit 
flip-flops 
feature 
three-state 
outputs designed specifically 
for driving highly- 
capacitive 
or relatively 
low-impedance 
loads. 


They are particularly 
suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with 
parity, 
and working 
registers. 


The ten flip-flops 
are edge-triggered 
D-type flip- 


flops. On the positive transition 
of the clock the 
Q outputs 
on the' ALS2982 1 will be true, and 
on the' ALS29822 
will be complementary 
to the 
data input. 


A buffered output-control 
(OC)input can be used 
to place the ten outputs in either a normal logic 
state 
(high or low levels I or a high-impedance 
state. 
In the high-impedance 
state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 
The output control does 
not affect the internal operation of the flip-flops. 
Old data can be retained or new data can be 
entered 
while 
the 
outputs 
are 
in 
the 
high- 
impedance 
state. 


The SN54'family 
is characterized 
for operation 
over 
the 
full 
military 
temperature 
range 
of 


-55°C 
to 
125°C. 
The 
SN74' 
family 
is 
characterized 
for operation from OOCto 70°C. 


SN54ALS29822 
... 
JT PACKAGE 
SN74ALS29822 
... 
OW OR NT PACKAGE 


ITOP VIEW) 


i:>"e 
1 
24 
vcc 


15 
:13 
10 


25 
22 
20 
315 
4 
21 
30 
45 
20 
4Q 
50 
19 
50 
60 
18 
60 
il5 
7Q 
80 
16 
80 
90 
10 
1S 
90 
100 
11 
'4 
loa 


GNO 
12 
13 
eLK 


SN54ALS29822 
FK PACKAGE 
SN74ALS29822 
FN PACKAGE 


(TOP VIEW) 
~'elg~~~2 
• 
3 
2 
1 282126 


35 
S 
2S 
30 


45 • 
2' 
4Q 


50 
7 
23 
5Q 


NC 
8 
22 
NC 


65 • 
21 
6Q 


75 
10 
20 
7Q 


80 
11 
" 
80 
1213'4 
lS 161718 


ICKlOu~ 
00 
aJ~t8Zd~O) 


NC- No internal connection 


PRODUCT PREVIEW documents cont.in 
inform.tion 
on produds in the formetive or design ph••• 
of 
development. 
Cbncteristic 
de'l 
Init 
oth" 
specificetions 
Ir. 
design 
lIo.ls. 
T.lIs 
Instruments 
reserves the right to chlnge or discontinue thlSe 
products without notice. 


TEXAS ~ 
INSTRUMENTS 


fI 


SN54ALS29821, 
SN74ALS29821 
10·BI1 BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 


INPUTS 
OUTPUT 
DC 
eLK 
0 
Q 


L 
1 
H 
H 


L 
1 
L 
L 


L 
L 
X 
°0 
H 
X 
X 
Z 


'ALS29821 
logic symbol t 
II 


Dc 


eLK 


10 
121 
v 
1231 
10 
~ 
20 
(3) 
(22) 
20 
r- 
141 
1211 
en 
3D 
30 
40 
IS) 
(20) 
40 
Cl) 


50 


(6) 
(19) 
:J 
171 
(18) 
50 
Q. 
60 
60 


70 
181 
1171 
~ 
70 
80 
191 
1161 
80 
en 
(10) 
1151 
90 
90 
Q 
1111 
114 
100 
100 
~"s: 
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
;:+ 
lEe Publication 617·12. 


VI 
Pin numbers shown are for OW, JT, and NT packages. 


TEXAS 
." 
INSTRUMENTS 


SN54ALS29822. 
SN74ALS29822 


lO-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


INPUTS 
OUTPUT 
oc 
eLK 
D 
Q 


L 
t 
H 
L 


L 
t 
L 
H 


L 
L 
X 
00 
H 
X 
X 
Z 


10 
(2) 
1231 
10 
20 
(3) 
1221 
20 
3D 
141 
1211 
30 
40 
151 
1201 40 
50 
16) 
1191 50 
60 
(7) 
1181 60 
715 
181 
(17) 
70 


80 
19) 
1161 80 
90 
1101 
1151 90 


100 
1111 
1141100 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and 


lEe Publication 617-12. 


Pin numbers shown are for OW, JT, and NT packages. 


TEXAS '1!1 
INSTRUMENTS 


fI 


II 


SN54ALS29821, 
SN54ALS29822, 
SN74ALS29821, 
SN74ALS29822 


10·BIT BUS INTERFACE FLIP-FLOPS WITH 3·STATE OUTPUTS 


7V 
5.5 V 
5.5 V 
100 mA 
-30 
mA to 5 mA 
-55°e 
to 125°e 
ooe to 700e 
-65°e 
to 1500e 


Supply voltage. 
Vee 
.. 
Input voltage 
. . 
. ...............•.....•........... 


Voltage 
applied to a disabled 3-state 
output 
.. 


Input current 
.. 


Output 
current 
Operating free-air temperature 
range: 
SN54ALS29821. 
SN54ALS29822 
SN74ALS29821. 
SN74ALS29822. 


SN54ALS29821 
SN74ALS29821 


SN54ALS29822 
SN74ALS29822 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vee 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.7 
0.8 
V 


10H 
High-level output current 
-15 
-24 
mA 


10L 
Low·level output currrent 
32 
48 
mA 


tw 
Pulse duration, 
eLK high or low 
ns 


tsu 
Setup time. data before CLKT 
ns 


th 
Hold time, 
data 
after eLK t 
ns 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
°e 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


SN54ALS29821 
SN74ALS29821 


PARAMETER 
TEST CONDITIONS t 
SN54ALS29822 
SN74ALS29822 
UNIT 


MIN 
Typt 
MAX 
MIN 
Typt 
MAX 


VIK 
Vee 
= MIN. 
II = 
-18 
mA 
-1.2 
- 1.2 
V 


Vee 
= MIN to MAX. 
10H = 
-0.4 
mA 
Vee- 
2 
VCC- 2 


VOH 
Vee 
= MIN. 
10H - 
-15 
mA 
2.4 
3.3 
V 


Vee 
= MIN. 
10H = 
-24 
mA 
2.4 
3.2 


Vee 
= MIN. 
IOL - 
32 mA 
0.25 
0.4 
0.25 
0.4 


VOL 
V 


Vee 
= MIN. 
10L = 48 mA 
0.35 
0.5 


10ZH 
Vee 
- 
MAX. 
Va 
- 
2.4 V 
20 
20 
"A 
IOZL 
Vee 
- 
MAX. 
Va 
- 
0.4 V 
-20 
-20 
"A 


II 
Vee 
- 
MAX. 
VI = 5.5 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
MAX. 
VI = 2.7 V 
20 
20 
"A 


IlL 
Vee 
- 
MAX. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


10S§ 
Vee 
= MAX. 
Va = 0 V 
-75 
-250 
-75 
-250 
mA 


Outputs high 


'ALS29821 
Outputs low 


Ice 
Vee 
= MAX 
Outputs disabled 
48 
48 


Outputs high 
mA 


'ALS29822 
Outputs low 


Outputs disabled 
48 
48 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


:t All typical values are at VCC 
== 5 V, TA 
= 25°C. 


§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


TEXAS ~ 
INSTRUMENTS 


SN54ALS29821, 
SN54ALS29822, 
SN74ALS29821, 
SN74ALS29822 
10-BITBUS INTERFACE FLIP-FLOPSWITH 3-STATE OUTPUTS 


Vcc - 
5 V, 
Vcc - 
MIN TO MAX, t 


TEST 
TA - 
25·C 
TA - 
MIN TO MAXt 
FROM 
TO 
PARAMETER 
CONDITIONS 
'ALS29821 
SN54ALS29821 
SN74ALS29821 
UNIT 
(INPUT) 
(OUTPUT) 
See Figure 1 
'ALS29822 
SN54ALS29822 
SN74ALS29822 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


'pLH 
CL = 300 pF 


'pHL 
CLK 
Any 
Q 
ns 
'pLH 
6 


'pHL 


CL = 50 pF 


7 


'PZH 
CL = 300 pF 


'PZL 
OC 
Any Q 
ns 
'PZH 
12 


'PZL 
CL = 50 pF 
11 


'pHZ 
CL = 50 pF 


'PLZ 
OC 
Any 
Q 


'pHZ 
5 
ns 


'pLZ 
CL = 5 pF 
6 


TEXAS 
~ 
INSTRUMENTS 


fI 


II 


SN54ALS29821. 
SN54ALS29822, 
SN74ALS29821, 
SN74ALS29822 
10·BIT BUS INTERFACE FLIP·FLOPS WITH 3-STATE OUTPUTS 


Vcc 


51", 
RI 
I 
~ 
180 {J 


ALL DIODES 
1N916 OR 
1N3064 


TEST 
51 
52 


tPLH 
Closed 
Closed 


tpHL 
Closed 
Closed 


tpZH 
Open 
Closed 


tpZL 
Closed 
Open 


tPHZ 
Closed 
Closed 


tpLZ 
Closed 
Closed 


CL 
" •• '0" .,I 


~---3V 


---./T,.5V 
1.5Vl'.-ov 
,....-- 
tw ---lIt 


~ 


• 
tw ----: 
3V 


, 1.5 V 
1.5 V 
----OV 


VOLTAGE WAVEFORMS 
PULSEDURATIONS 


_-----3 
V 


~.5V 
-----:- 
- --- 
- --0 
V 


••. 
Isu"'" 
Ih ...•• 


~ 


l 
-:----3V 
DATA 
1.5 V 
1.5 V 
INPUT 
0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


INPUT J1.5V 
\;-:-5~--3V 


: 
I 
0 V 


IpLH-r------+! 
~ 
IPHL 


IN-PHASE 
I 
I' 
I 
i,-s-;: VOH 
OUTPUT 
I 
1.5 V: e 


I 
I 
VOL 
IPHL~ 
~IPLH 


\ 
' 
~VOH 
~~~~~/HASE1.5 
V 
"5 
V 
• 
. 
- 
VOL 


~ 


3V 


1.5V 
1.5 V 


~ 
J----OV 


IpZL-+I 
~ 
I 


~ 


I 
J_~L:'1. 
--.J~ __ 
~4.5V 


I 
I 
I 
WAVEFORM 1 
I 
15V 
~' 
~1.5V 


ISee Nole BI 
I' 
I 
__t. 


I 
-'I 
VOL 


IPZH--+I 
t+-: 
•.• 
•..•... Lo 3 V 
I 
IpHZ.... 
j.J. 
. 


~~ 


.:I:-VOH 
WAVEFIJRM 2 
I 
1 5 


IS•• NOle BI 
1.5 V 
~ 
. 
V 


0.3 V 


-------- 
~OV 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Waveform' 
is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 
2 is for an output 
with 
internal 
conditions such 
that 
the output 
is high 
except 
when 
disabled 
by the output 
control. 


C. All input 
pulses are supplied by generators having the following characteristics: 
PRR :5 10 MHz, 20 = 50 n, tr S 2.5 ns, 


tf 
S 2.5 ns. 


TEXAS ~ 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS29821, 
SN54AS29822. 
SN74AS29821, 
SN74AS29822 
10-BIT BUS INTERFACE FLlp·FLOPS WITH 3-STATE OUTPUTS 


• 
Designed to be Interchangeable 
with 
AMD 
AM29821 
and AM29822 


• 
Ideal for Data Synchronization 
of Wider 
Data Paths 


• 
Provide Extra Data Width 
Necessary for 
Wider Address/Data 
Paths or Buses with 
Parity 


• 
Outputs 
Have Undershoot 
Production 
Circuitry 


• 
Power-Up 
High Impedance 
State 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Buffered 
Control Inputs to Reduce DC 
Loading Effects 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These 
10-bit 
flip-flops 
feature 
three-state 
outputs designed specifically 
for driving highly- 
capacitive 
or relatively 
low-impedance 
loads. 


They are particularly 
suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with 
parity, 
and working 
registers. 


The ten flip-flops 
are edge-triggered 
Ootype flip- 
flops. On the positive transition 
of the clock the 
Q outputs on the' AS29821 
will be true, and on 
the 'AS29822 
will be complementary, 
to the 
data input. 


A buffered 
output control input can be used to 
place the ten outputs 
in either a normal logic 
state 
(high or low levels) or a high-impedance 
state. In the high-impedance 
state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 


The output 
control 
laC) 
does not affect 
the 
internal operation of the flip-flops. 
Old data can 
be retained or new data can be entered while the 
outputs 
are in the high-impedance 
state. 


SN54AS29821 
.. 
JT PACKAGE 
SN74AS29821 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


DC , 
vcc 
10 
10 
20 
20 
3D 
30 
40 
40 
50 
50 
60 
7 
60 
70 
70 
80 
80 
90 
'0 
90 
100 
11 
100 
GNO 
12 
CLK 


SN54AS29821 
FK PACKAGE 
SN74AS29821 
FN PACKAGE 


(TOP VIEW) 
~eJg~~~2 
. 3 2 
1 282726 
3D • 
25 30 
40 • 
24 40 
50 
7 
23 50 


NC 
8 
22 
NC 
60 • 
21 60 
70 '0 
20 70 
80 
11 
" 
80 


12 13 '4 15 16 17 18 
~e~~d~~ 


SN54AS29822 
... 
JT PACKAGE 
SN74AS29822 
... 
OW OR NT PACKAGE 


(TOP VIEW) 
1l!:, 
,ii 


215 
3r5.. 
21 
40 
5 


515 


615 
7 


715 


815 
95 
10 
100 
11 


GND 
12 


vcc 
10 
20 
30 


20 
40 
19 
SO 
18 60 
11 
70 
16 
SO 
15 90 
14 
100 
13 
eLK 


SN54AS29822 
FK PACKAGE 
SN74AS29822 
FN PACKAGE 


(TOP VIEW) 


~'e)g~~22 


1 282726 
25 
30 
24 
40 


23 
SO 
22 
NC 


21 
eo 


20 
70 
19 80 


315 
• 
.-15 
• 
50 
7 
NC 
8 


615 
• 
ii5 
10 
80 
11 


PRODUCT 
PREVIEW 
documlntl 
contlin 
inform.tion 
on products in the formllive 
or design phi" of 
development. 
Chefec.,riltic 
dill 
Ind 
other 
Ipeeifiutionl .r. 
design 
10.ls. 
TI•• I Instrumentl 
'nerves 
the right to chlnge or discontinue these 
produclI without notic•. 


TEXAS -1!1 
INSTRUMENTS 


II 


SN54AS29821. 
SN54AS29822. 
SN74AS29821. 
SN74AS29822 


10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


The SN54AS29821 
and SN54AS29822 
are characterized 
for operation over the full military temperature 
range of - 55°C to 125°C. 
The SN74AS29821 
and SN74AS29822 
are characterized 
for operation 
from 
O°C to 70°C. 


INPUTS 
OUTPUT 


OC 
CLK 
0 
Q 


l 
1 
H 
H 
l 
1 
l 
l 


l 
l 
X 
°0 
H 
X 
X 
Z 


'AS29821 
logic symbolt 


Oc 


ClK 


10 
121 
1231 
10 


20 
131 
(221 
20 


3D 
(41 
(211 
30 


40 
(51 
1201 
40 


50 
(61 
1191 
50 
60 
171 
11S1 
60 


70 
(SI 
1171 


70 


SO 
191 
116) 
SO 


90 
1101 
1151 


1111 
114 
90 


100 
100 


70 
(S) 


(9) 
so 


'101 
90 


1111 
100 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617- 12. 


Pin numbers shown are for OW, JT, and NT packages. 
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~ 
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SN54AS29822. 
SN74AS29822 


10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


INPUTS 
OUTPUT 


OC 
CLK 
D 
0 


L 
1 
H 
L 


L 
t 
L 
H 


L 
L 
X 
00 


H 
X 
X 
Z 


1231 10 
1221 20 
1211 30 


1201 
40 
1191 50 
1181 60 
117) 70 


116) 
80 


lIS) 
90 
1141100 


tThis symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
lEe Publication 
61 7-12. 
Pin numbers shown 
are for OW, JT. and NT packages. 
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fI 


PRODUCT 
PREVIEW 
SN54ALS29823, 
SN54ALS29824 
SN74ALS29823, 
SN74ALS29824 
9·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 


02825. 
JANUARY 
1986 


• 
Functionally 
Equivalent 
to AMD's 
AM29823 
and AM29824 


SN54ALS29823 
... 
JT PACKAGE 
SN74ALS29823 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


5C 
24 
Vcc 


10 
23 
10 


20 
22 
20 


3D 
21 
30 
40 
20 
40 


50 
19 
50 


60 
7 
18 
60 


70 
17 
7Q 
80 
16 
80 
9D 
10 
15 
90 


CLR 
11 
14 
CLKEN 


GND 
12 
13 
eLK 


• 
Provides Extra Data Width 
Necessary for 
Wider Address/Data 
Paths or Buses with 
Parity 


• 
Outputs 
Have Undershoot 
Protection 
Circuitry 


• 
Power-Up 
High-Impedance 
State 


• 
Buffered 
Control 
Inputs to Reduce DC 
Loading Effects 


• 
Package Options 
Include both Plastic and 


Ceramic Carriers in Addition 
to Plastic and 
Ceramic DIPs 


SN54ALS29823 
FK PACKAGE 
SN74ALS29823 
FN PACKAGE 


(TOP VIEW) 


u 
~elg~~~2 
• 
Dependable Texas Instruments 
Quality and 
Reliability 
4 
3 
2 , 281126 
3D 
2. 
30 
40 
24 
40 
50 
23 
50 


NC 
8 
22 
NC 


60 • 
" 
60 


70 " 
20 
70 
80 " 
'. 
80 


1213'<1 
15 
1617 
18 


description 


These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 


particularly 
suitable 
for 
implementing 
wider 
buffer 
registers, 
I/O 
ports, 
bidirectional 
bus 
drivers, 
parity 
bus 
interfacing 
and 
working 


registers. 


With the clock enable (CLKEN) low, the nine D- 
type edge-triggered 
flip-flops 
enter data on the 
low-to-high 
transitions 
of 
the 
clock. 
Taking 
CLKEN high will disable the clock buffer, 
thus 
latching 
the 
outputs. 
The 
'ALS29823 
has 
noninverting 
D inputs and the' ALS29824 
has 
inverting 
D inputs. 
Taking the CLR input 
low 


causes 
the 
nine 
Q 
outputs 
to 
go 
low 
independently 
of the clock. 


A buffered output-control 
input (OC)can be used 
to place the nine outputs 
in either normal logic 
state 
(high or low 
level) or a high-impedance 


state. 
In the high-impedance 
state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 
The output control does 


not affect the internal operation of the flip-flops. 
Old data can be retained 
or new data can be 
entered 
while 
the 
outputs 
are 
in 
the 
high- 
impedance 
state. 


°la:OU~IZO 
OJ .J 
Z 
Z 
...J 
W 
en 
Ul:) 
u~ 


u 


SN54ALS29824 
... 
JT PACKAGE 
SN74ALS29824 
... 
OW OR NT PACKAGE 


(TOP VIEW) 


VCC 
10 
20 
30 
40 
50 
60 
70 
80 
90 


CLKEN 


CLK 


SN54ALS29824 
FK PACKAGE 
SN74ALS29824 
FN PACKAGE 


(TOP VIEW) 


u 
I~'~lg~ ~~ 2 


4 
3 
2 , 
28 
27 
26 


35 
2S 
30 
45 
24 
40 
55 
23 
50 


NC 
8 
22 
NC 
65 
~ ~o 
" 
60 
75 
20 
70 
85 J" 
,. 
80 


121314 
15 
1611 
18 


101a: 0 U~Iz0 
cn...Jzz..Jwcn 
U<.:I 
u~ 
U 


PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. 
Cheneteristit 
data 
and 
other 


specifications 
are design goals. Texas Instruments 


reserves 
the right to change or discontinue these 
products without notice. 


TEXAS ." 
INSTRUMENTS 


II 


SN54ALS29823. 
SN54ALS29824. 
SN74ALS29823. 
SN74ALS29824 
9·BIT BUS 
INTERFACE 
FLlp·FLOPS WITH 
3·STATE 
OUTPUTS 


The SN54AS' 
family is characterized 
for operation 
over the full military temperature 
range of - 55°C 
to 


125°C. 
The SN74AS' 
family 
is characterized 
for operation 
from DOC to 7DoC. 


INPUTS 
OUTPUT 


OC 
CLR 
CLKEN 
CLK 
0 
Q 


L 
L 
X 
X 
X 
L 


L 
H 
L 
t 
H 
H 


L 
H 
L 
t 
L 
L 


L 
H 
H 
X 
X 
00 


H 
X 
X 
X 
X 
Z 


121 
10131 
20141 
3D 151 
40161 
50171 
60181 
70191 
:g 1101 


V 
1231 
10 
1221 
20 


1211 
30 


1201 
40 
1191 
50 
1181 
60 
1171 
70 
1161 
80 
1151 
90 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS29824, 
SN74ALS29824 
9·BIT BUS INTERFACE FLIP-FLOPS WITH 3·STATE OUTPUTS 


INPUTS 
OUTPUT 
OC 
ClR 
ClKEN 
ClK 
0 
a 


l 
L 
X 
X 
X 
l 


l 
H 
L 
1 
H 
l 


L 
H 
l 
1 
l 
H 


L 
H 
H 
X 
X 
°0 
H 
X 
X 
X 
X 
Z 
- 


V 
1231 
10 
122) 
20 
1211 30 


(20) 
40 
1191 50 
1181 60 
1171 70 


(16) 
80 
1151 90 


1231 10 


(221 20 fI 


CIl•.. 
(21) 
30 
"5u~ 


1201 40 
(J 
en 
<t 


(19) 
50 
"Cc: 
cu 
en 
(181 60 
...J 
<t 


1171 70 


(161 80 


115) 90 


TEXAS ~ 
INSTRUMENTS 


II 


SN54ALS29823. 
SN54ALS29824. 
SN74ALS29823. 
SN74ALS29824 
9-BITBUS INTERFACE FLlp·FLOPS WITH 3-STATE OUTPUTS 


Supply voltage. 
Vee 
. 


Input voltage 
. 
Voltage 
applied to a disabled 3-state 
output 
. 
Input current 
. . . . . . . . . . . . . 
. 
. 
Output 
current 
. 
. 
Operating free-air temperature 
range: 
SN54ALS29823. 
SN54ALS29824 
SN74ALS29823. 
SN74ALS29824. 


7V 


. 
5.5 V 


. 
5.5 V 
100 mA 
-30 
mA to 5 mA 
-55°C 
to 125°C 
ooe 
to 70°C 
-65°C 
to 150°C 


SN54ALS29823 
SN74ALS29823 


SN54ALS29824 
SN74ALS29824 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vrr 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.7 
0.8 
V 


IOH 
High-level 
output current 
-15 
-24 
mA 


IOl 
Low-level 
output current 
32 
48 
mA 


CLR low 
Iw 
Pulse duration 
ns 


elK 
high or low 


CLR 
inactive 
Setup time 


Data 
ns 
Isu 
before 
ClK! 
ClKEN 
high or low 


Ih 
Hold time. CLKEN or data after elK t 
ns 


TA 
Operating 
free-air temperature 
- 55 
125 
0 
70 
DC 


TEXAS ~ 
INSTRUMENTS 


SN54ALS29823. 
SN54ALS29824. 
SN74ALS29823. 
SN74ALS29824 


9·BIT BUS INTERFACE 
FLlp·FLOPS WITH 
3·STATE OUTPUTS 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


SN54ALS29823 
SN74ALS29823 


PARAMETER 
TEST CONDITIONS t 
SN54ALS29824 
SN74ALS29824 
UNIT 


MIN 
TYP* 
MAX 
MIN 
TYP* 
MAX 


VIK 
Vee 
- 
MIN 
II - 
- 18 mA 
- 1.2 
- 1.2 
V 


Vee 
- 
MIN to MAX. 
IOH - 
0.4 mA 
VCC 
2 
VCC 
2 


VOH 
Vee 
- 
MIN. 
IOH - 
15 mA 
2.4 
3.3 
V 


Vee 
- 
MIN. 
IOH - 
-24 
mA 
2.4 
3.2 


Vee 
- 
MIN. 
IOL - 
32 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
Vee 
- 
MIN. 
IOL - 
48 mA 
0.35 
0.5 


IOZH 
Vee 
- 
MAX. 
Vo 
- 
2.4 V 
20 
20 
.A 


IOZL 
Vee 
- 
MAX. 
Vo 
- 
0.4 V 
20 
20 
.A 


II 
Vee 
- 
MAX. 
VI - 
5.5 V 
0.1 
0.1 
mA 


IIH 
Vee 
- 
MAX. 
VI - 
2.7 V 
20 
20 
.A 


IlL 
Vee 
- 
MAX. 
VI - 
0.4 V 
-0.1 
-0.1 
mA 


IOSg 
Vee 
~ MAX. 
Vo 
~ 0 V 
-75 
-250 
-75 
-250 
mA 


Outputs 
high 


'ALS29823 
Outputs low 


Ice 
Outputs 
disabled 
48 
48 
Vee 
~ MAX 
mA 
Outputs high 


'ALS29824 
Outputs low 


Outputs disabled 
48 
48 


t For conditions shown as MIN or MAX, use appropriate value specificed under recommended operating conditions. 
1:All typical 
values are at Vec 
:= 5 V, TA = 25 ac. 


§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


TEXAS l!1 
INSTRUMENTS 


II 


II 


SN54ALS29823. 
SN54ALS29824. 
SN74ALS29823. 
SN74ALS29824 
9·BITBUS INTERFACE FLlp·FLOPSWITH 3-STATE OUTPUTS 


Vcc 
- 
5 V, 
Vcc 
- 
MIN TO MAX,' 


TEST 
TA 
- 
25°C 
TA - 
MIN TO MAX' 
FROM 
TO 
PARAMETER 
CONDITIONS 
'ALS29823 
SN54ALS29823 
SN74ALS29823 
UNIT 


(INPUT) 
(OUTPUT) 
See Figure 1 
'ALS29824 
SN54ALS29824 
SN74ALS29824 


MIN 
TYP 
MAX 
MIN 
MAX 
MIN 
MAX 


tpLH 
CL = 300 
pF 


tpHL 
CLK 
Any Q 
ns 
tpLH 
5.5 


tPHL 
CL ~ 50 pF 
6.5 


tpHL 
CLR 
Any Q 
CL ~ 50 pF 
13 
ns 


tpZH 
CL ~ 300 
pF 


tpZL 
OC 
Any Q 
ns 


tpZH 
CL ~ 
50 pF 
12 


tPZL 
" 
tpHZ 
CL ~ 50 pF 
tpLZ 
OC 
Any Q 
ns 


tpHZ 
CL ~ 5 pF 
5 


tPLZ 
5.5 


TEXAS 
." 
INSTRUMENlS 


SN54ALS29823. 
SN54ALS29824. 
SN74ALS29823. 
SN74ALS29824 
9-BIT BUS INTERFACE 
FLIP-FLOPS WITH 
3-STATE OUTPUTS 


Vcc 


Sl~ 


180 !l 


ALL DIODES 
lN916 
OR 
lN3064 


TEST 
Sl 
S2 


tPlH 
Closed 
Closed 


tPHl 
Closed 
Closed 


tpZH 
Open 
Closed 


tpZl 
Closed 
Open 


tpHZ 
Closed 
Closed 


tPlZ 
Closed 
Closed 


CL 
'~····"I 


TIMING 
./.'----- 
3 V 


INPUT 
••••••4_':..5~ 
0 V 
.•• su...,.... 'h~ 


~ 


I 
-:----3V 
DATA 
1.5 V 
1.5 V 
INPUT 
0 V 


VOLTAGEWAVEFORMS 
SETUPAND HOLD TIMES 


~---3V 
---/f 
I.:> v 
I.:> Y 1'--0 V 


......-- 
tw -----.. 


~ 


•• 
tw 
~ 
3V 


I 1.5 V 
1.5 V 
----OV 


VOLTAGEWAVEFORMS 
PULSEDURATIONS 


INPUT J'.5V 
\~5~--3V 


: 
I 
0 V 


'PLH~ 
~'PHL 


IN·PHASE 
I 
I' 
I 
~'-5-;:VOH 
OUTPUT 
I 
1.5 V: e 


I 
I 
VOL 
tpHL~ 
I4----+t-tpLH 


\ 
' 
~VOH 
~~~~~/HASE'.5 
V 
,,5 
V 
VOL 
r- 


3 


V 


~'.5V 
,'.5V 
h 
-----OV 


'PZl-+l 
~ 
I 
I 
I 
tPlZ-+l 
~ 


~ 


1---I-I---·4.5V 


WAVEFORM' 
I 
~ 
.'.5 
V 


ISe. 
Not. 
8) 
" 
.5 V 
, 
' __ t: 


I 
--X 
VOL 
'PZH-+l 
t+-tPHZ-+! 
••..• 
LO.3 
V 


~ 


' 
~-;-VOH 
WAVEFORM2 
I 
5 V 


(See Note B) 
1.5 V 
::=: 1. 
0.3 V 


-------- 
.OV 


NOTES: A. CL includes probe and jig capacitance. 


B. 
Waveform 
1 IS for an output 
with 
internal 
conditions 
such 
that 
the output 
is low 
except 
when 
disabled by the output 
control. 


Waveform 
2 is for an output 
with 
internal 
conditions 
such 
that 
the output 
is high 
except 
when 
disabled by the output 
control. 


C. All input 
pulses are supplied by generators having the following characteristics: PRR :s 10 MHz. 20 
= 50 n. tr :s 2.5 ns. 


tf 
:s 2.5 ns. 
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PRODUCT 
PREVIEW 
SN54AS29823. 
SN54AS29824. 
SN74AS29823, 
SN74AS29824 
9-BITBUS INTERFACE FLIP-FLOPS WITH 3·STATE OUTPUTS 


• 
Designed to be Interchangeable 
with AMD 
AM29823 
and AM29824 


• 
Ideal for Data Synchronization 
of Wider 
Data Paths 


• 
Provides Extra Data Width Necessary for 
Wider Address/Data 
Paths or Buses with 
Parity 


• 
Outputs 
Have Undershoot 
PrOtection 
Circuitry 


• 
Power-Up High-Impedance 
State 


• 
Buffered Control Inputs to Reduce DC 
loading 
Effects 


• 
Package Options Include Plastic "Small 
Outline" 
Packages, Both Plastic and 
Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil 
DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
wider 
buffer 
registers, 
I/O 
ports, 
bidirectional 
bus 
drivers. 
parity 
bus 
interfacing 
and 
working 
registers. 


With the clock enable (ClKEN) low, the nine D- 
type edge-triggered 
flip-flops 
enter data on the 
low-to-high 
transitions 
of 
the 
clock. 
Taking 
ClKEN 
high will disable the clock buffer. thus 
latching 
the 
outputs. 
The 
•AS29823 
has 
noninverting 
D inputs 
and the' 
AS29824 
has 


inverting 5 inputs. 
Taking the ClR 
input low 
causes 
the 
nine 
Q 
outputs 
to 
go 
low 
independently 
of the clock. 


The buffered 
output-control 
input (OCI can be 
used to place the nine outputs in either a normal 
logic 
state 
(high 
or 
low 
levels) 
or 
a 
high- 


impedance state. In the high-impedance 
state, 
the outputs 
neither load nor drive the bus lines 
significantly. 
The 
high-impedance 
state 
and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. 
The output 
control does not affect the internal operation of 
the flip-flops. 
Old data can be retained or new 
data can be entered while the outputs are in the 
high-impedance 
state. 


SN54AS29823 
... 
JT PACKAGE 
SN74AS29823 
... 
ow or NT PACKAGE 


(TOP VIEW) 


DC 
I 
,. 
vCC 


10 
2J 
10 


20 
" 
20 
30 . " 
30 
40 
'0 
40 


SO 
" 
SO 
60 
,. 
60 


70 
70 
80 
,. 
80 
90 
10 
15 
90 
CLA " 
14 
CLKEN 


GNO 
12 
13 
CLK 


SN54AS29823 
FK PACKAGE 
SN74AS29823 
FN PACKAGE 


(TOP VIEW) 
u 
~9Ig~!::~2 


30 
40 


SO 
NC 
• 
60 
• 
70 
10 


80 
11 


" 
3 
2 
I 282726 
25 
30 


24 
40 


23 
50 


22 
NC 


21 
60 


20 
7Q 


19 
80 


12131415 
1617 
18 
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SN54AS29824 
... 
JT PACKAGE 
SN74AS29824 
... 
OW or NT PACKAGE 


(TOP VIEW) 


DC 
,. 
vCC 


10 
2J 
10 
20 
" 


20 
3D 
4 
" 


30 
40 
5 
'0 
40 


SO 
,. 
SO 


60 
7 
,. 
60 


70 
17 
70 
80 
,. 
80 
90 
'0 
15 
90 


CLA " 


14 
CLKEN 


GNO 
12 
13 
CLK 


SN54AS29824 
FK PACKAGE 
SN74AS29824 
FN PACKAGE 


(TOP VIEW) 


u 
1~1~lg~ ~9 2 


282126 
25 
30 


24 
4Q 


23 
SO 


22 
NC 


21 
60 
20 
7Q 
19 
80 


IOIa:: 
0 
U ~Iz0 
Ol..lZZ-'Wcn 
Ut' 
u~ 


U 


NC - No internal connection 


PRODUCT PREVIEW documents contlin information 
on products 
in the formatin 
Of design phIS' 
of 
dlvtlopm,nt. 
Ch.futlristic 
d... 
'Ad 
other 
.peci'iutian. 
Ir. design galls. TIUS Instruments 
rlserves 
the right to ch.nge 
or discontinue these 
products without notice. 
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SN54AS29823, 
SN54AS29824, 
SN74AS29823, 
SN74AS29824 
9-BIT BUS 
INTERFACE 
FLIP-FLOPS WITH 
3-STATE 
OUTPUTS 


The SN54AS29823 
and SN54AS29824 
are characterized 
for operation 
over the full military temperature 
range of - 55°C 
to 125°C. 
The SN74AS29823 
and SN74AS29824 
are characterized 
for operation 
from 
OOC to 70°C. 


INPUTS 
OUTPUT 


DC 
ClR 
ClKEN 
ClK 
D 
0 


l 
l 
X 
X 
X 
L 


l 
H 
l 
I 
H 
H 


l 
H 
l 
I 
l 
L 


l 
H 
H 
X 
X 
00 
H 
X 
X 
X 
X 
Z 


111 


6C 
_1111 
ClR 
--1141 
ClKEN 


1131 


EN 


R 


Gl 


1C2 


INPUTS 
OUTPUT 


DC 
ClR 
ClKEN 
ClK 
D 
a 


l 
l 
X 
X 
X 
l 


l 
H 
l 
1 
H 
L 


l 
H 
l 
I 
l 
H 


l 
H 
H 
X 
X 
00 


H 
X 
X 
X 
X 
Z 


(23) 
10 


2D (3) 
1221 20 


3D 14) 
(211 30 


4D 15) 
(20) 
40 


5D (6) 
1191 50 


6D (7) 
(18) 
60 


(8) 
1171 70 
7D 


(91 
(16) 80 
8D 


9D (10) 
1151 90 


121 


10131 
20141 
3D 151 
4D 16) 
50171 
6D 181 
7D 191 
:g 1101 


1231 10 
1221 20 
1211 30 
1201 40 
1191 50 
1181 60 
1171 70 
1161 80 
1151 90 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 


Pin numbers 
shown 
are for 
OW. 
JT, 
and 
NT 
packages. 
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SN54AS29824. 
SN74AS29824 


9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


111 
DC 
£N 
-1111 
R 
ClR 
CliITN 
1141 
G1 
1131 
1C2 
ClK 


_ 
121 
20 
l> 
V 
1231 
10 
1~ 131 
1221 
20 
2~ 141 
1211 
30 
3~ 151 
1201 40 
4~ 161 
119) 
50 
5~ 171 
1181 60 
6~ 181 
1171 
70 
7~ 191 
1161 80 
:g 110) 
1151 90 


t This symbol is in accordance with ANSIIIEEE Std 91-1984 
and 
lEe Publication 
617-12. 


Pin numbers shown are for DW, JT, and NT packages. 


(231 10 


(22) 
20II 


Ul 


(21) 
30 
•.. 
'S 
to).. 


(201 
40 
C3 
en« 


(19) 
50 
"Cc:ca 


(18) 
60 
en 
...J« 


(17) 
7Q 


(16) 
80 


1151 90 


TEXAS "!1 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54ALS29825, 
SN54ALS29826 
SN74ALS29825, 
SN74ALS29826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


D2829. 
JANUARY 
1986 


• 
Functionally 
Equivalent to AMD's 
AM29825 
and AM29826 


• 
Improved IOH SpeFifications 


• 
Multiple 
Output 
Enables Allow 
Multiuser 
Control of the Interface 


SN54ALS29825 
... 
JT PACKAGE 
SN74ALS29825 
... 
OW OR NT PACKAGE 


(TOP VIEW) 
oc, 
OC2 


10 


2D 


3D 


4D 


5D 
7 


6D 
7D 
80 
10 


ClR 
II 


GND 
12 


24 
Vcc 
23 
OC3 
22 
10 
21 
20 
20 
3a 
19 
40 


18 
50 


17 
60 


16 
7Q 
15 
80 
,.. 
ClKEN 


13 
eLK 


• 
Outputs Have Undershoot 
Protection 
Circuitry 


• 
Power-Up High-Impedance 
State 


• 
Package Options Include 80th Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
8uffered 
Control Inputs to Reduce DC 
Loading Effect 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


SN54ALS29825 
FK PACKAGE 
SN74ALS29825 
FN PACKAGE 


(TOP VIEW) 
N.... 
UM 
S! Ig jg ~ ,;'Ig S' 


4 
3 
2 
1 282726 


2D • 
,. 
2a 


3D 
6 
24 
3a 


4D 
7 
" 
4a 


NC 
8 
22 
NC 


5D • 
" 
sa 


6D 
10 
20 
6a 


7D 
11 
" 


70 


12131415161718 


description 


These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable for implementing 
multiuser 
registers, I/O ports, bidirectional bus drivers. and 
working 
registers. 


With the clock enable (CLKEN) low. the eight D- 
type edge-triggered 
flip-flops 
enter data on the 
low-to-high 
transitions 
of 
the 
clock. 
Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. 
The 'ALS29825 
has non- 


inverting 
D inputs 
and 
the 
'ALS29826 
has 
inverting 5 inputs. 
Taking the CLR input low 
causes 
the 
eight 
Q 
outputs 
to 
go 
low 
independently 
of the clock. 


Multiuser buffered output-control 
inputs (OC1, 
OC2, and OC31 can be used to place the eight 
outputs in either a normal logic state (high or low 
level) or a high-impedance 
state. 
In the high- 


impedance 
state the outputs 
neither load nor 
drive 
the 
bus 
lines 
significantly. 
The 
high- 


impedance state and increased drive provide the 
capability 
to 
drive 
the 
bus 
lines 
in 
a bus- 


organized system without 
need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the flip-flops. Old 
data can be retained or new data can be entered 
while 
the 
outputs 
are in the high-impedance 
state. 


Dla: 0 
U :li£IZ a 
~""2Z...JWCD 
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SN54ALS29826 
... 
JT PACKAGE 
SN74ALS29826 
... 
OW OR NT PACKAGE 


(TOP YIEWI 


DCl 
24 
VCC 
OC2 
" 
DC3 


lD 
22 
10 


20 
4 
" 
2a 


30 
20 
3a 


40 
" 
4a 


5D 
18 
50 


60 
17 
6a 


70 
16 
7a 


80 
10 
15 
80 


CLR 
11 
14 
CLKEN 


GND " 


13 
CLK 


SN54ALS29826 
FK PACKAGE 
SN74ALS29826 
FN PACKAGE 


(TOP VIEW) 


4 
3 
2 
1 282726 


20 
• 
,. 
20 


30 
6 
24 
30 


40 
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" 
4a 


NC 
8 
22 
NC 


50 • 
" 
50 
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10 
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60 
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NC - No 
internal 
connection 


PRODUCT PREVIEW documents cont.in 
information 
on products in the form'live 
or design phase of 
development. 
Chlruteristic 
dl'. 
.nd 
other 
specifications 
Ir. 
design go.ls. Tlus 
Instruments 
reserves 
the right to chlnge or discontinue these 
products without notice. 


TEXAS "'!1 
INSTRUMENTS 


fI 


SN54ALS29825. SN54ALS29826 
SN74ALS29825. SN74ALS29826 
8-BITBUS INTERFACE FLIP-FLOPSWITH 3-STATE OUTPUTS 


The SN54'family 
is characterized for operation over the full military temperature 
range of - 55 °e to 125 °e. 


The SN74' 
family 
is characterized 
for operation 
from Qoe to 70oe. 


INPUTS 
OUTPUT 
OC' 
CLR 
CLKEN 
CLK 
0 
0 


L 
L 
X 
X 
X 
L 


L 
H 
L 
t 
H 
H 


L 
H 
L 
t 
l 
L 


L 
H 
H 
X 
X 
00 


H 
X 
X 
X 
X 
Z 


0C" 
= H if any of oCl, 
OC2. 
or OC3 
is high. 


OC· 
= L if all of OC1, 
OC2. 
and OC3 
are low. 


Dcl 


Dc2 
EN 
OC3 
ill 


ClKEN 
ClK 


131 
10 
141 
20 
3D 
151 
40 
161 
50 
171 
60 
ISI 
70 
191 


SO 
1101 


20 
l> 
V 
1221 
10 
1211 
20 
1201 
30 
1191 
40 
11S1 
50 
1111 
60 
(16) 
70 
1151 
SO 


OCI 
OC2 
OC3 
ClR 
CLKEiii 


t This symbol is in accordance 
with ANSIIIEEE 
Std 91 
1984 
and 


lEe Publication 617-12 


Pin numbers shown are for DW, Jr, and NT packages. 


TEXAS '1!1 
INSTRUMENTS 


SN54ALS29825. SN54ALS29826 
SN74ALS29825. SN74ALS29826 


8-BITBUS INTERFACE FLIP-FLOPSWITH 3-STATE OUTPUTS 


INPUTS 
OUTPUT 


OC' 
CLR 
CLKEN 
CLK 
0 
Q 


L 
L 
X 
X 
X 
L 


L 
H 
L 
t 
H 
L 


L 
H 
L 
t 
L 
H 


L 
H 
H 
X 
X 
00 
H 
X 
X 
X 
X 
Z 


DC· 
= H jf any of OC1. 
OC2, 
or OC3 is .hlgh. 


OC' 
= L If all of OCl. OC2. and OC3 are low. 


6Cl 
OC2 
OC3 


CLR 


CLKEN 
ClK 


15 
25 
35 
45 
55 
65 
75 
s5 


1221 10 
1211 20 
120130 
119140 
11S) 50 


117160 
1161 7Q 


1151 SO 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91· 1984 
and 
lEe Publication 
617-12. 


Pin numbers are for OW, JT. and NT packages. 


Supply voltage. Vee . 
Input voltage 
. 


Voltage applied to a disabled 3-state output 
. 
Input current 
. 


Output current 
. 


Operating free-air temperature 
range: 
SN54ALS29825, 
SN54ALS29826 


SN74ALS29825, 
SN74ALS29826. 


Storage temperature 
range. 
. 
. 


7V 
7V 
5.5 V 
100 mA 


-30 
mA 
to 5 mA 


-55°e 
to 125°e 
ooe to 700e 


-65 
to 1500e 


TEXAS -1!1 
INSTRUMENTS 


fI 


SN54ALS29825, 
SN54ALS29826 
SN74ALS29825, 
SN74ALS29826 


8-BITBUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


SN54ALS29825 
SN74ALS29825 


SN54ALS29826 
SN74ALS29826 
UNIT 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
4.5 
5 
5.5 
4.75 
5 
5.25 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level 
input 
voltage 
0.7 
0.8 
V 


IOH 
High·level output 
current 
-15 
-24 
mA 


IOL 
low-level 
output current 
32 
48 
mA 
ern low 


Iw 
Pulse duration 
CLK high 
ns 


CLK low 


CLR inactive 


Isu 
Setup time before eLK f 
Data 
ns 


CLKEN high or low 


Data 
Ih 
Hold time. data after CLKT 


CLKEN 
ns 


TA 
Operating free-air temperature 
- 55 
125 
0 
70 
·C 
» 
r- 
en 
III~C.» 
electrical characteristics over recommended operating free-air temperature range (unless otherwise 
en 
noted) 


(") 
::;' 
n 
c::;:;: 
VI 


SN54ALS29825 
SN74ALS29825 


PARAMETER 
TEST CONDITIONS t 
SN54ALS29826 
SN74ALS29826 
UNIT 


MIN 
Typf 
MAX 
MIN 
Typf 
MAX 


VIK 
VCC 
~ MIN. 
II ~ 
-18mA 
-1.2 
-1.2 
V 


VCC 
~ MIN 10 MAX. 
IOH ~ -0.4 
mA 
VCC- 
2 
VCC -2 


VOH 
VCC 
~ MIN. 
IOH ~ 
-15 
mA 
2.4 
3.3 
V 


VCC 
- 
MIN. 
IOH - 
- 24 mA 
2.4 
3.2 


VCC 
- 
MIN. 
IOL - 
32 mA 
0.25 
0.4 
0.25 
0.4 
VOL 
V 
VCC 
~ MIN. 
IOL ~ 48 mA 
0.35 
0.5 


IOZH 
VCC 
~ MAX. 
Vo 
~ 2.4 V 
20 
20 
.A 


10ZL 
VCC 
~ MAX. 
Vo 
- 
0.4 V 
-20 
-20 
.A 


II 
VCC = MAX. 
VI = 5.5 V 
0.1 
0.1 
mA 


IIH 
VCC 
~ MAX. 
VI ~ 2.7 V 
20 
20 
.A 


IlL 
VCC 
~ MAX. 
VI ~ 0.4 V 
-0.1 
-0.1 
mA 


10S§ 
VCC 
~ MAX. 
Vo 
- 
0 V 
-75 
-250 
-75 
-250 
mA 


Outputs high 


'ALS29825 
Outputs 
low 


ICC 
VCC 
MAX 
Outputs 
disabled 
48 
48 
~ 
mA 
Outputs 
high 


'ALS29826 
Outputs 
low 


Outputs 
disabled 
48 
48 


t For conditions 
shown as MIN or MAX, 
use the appropriate value specified under recommended 
operating conditions. 
tAli 
typical values are at Vec 
= 5 V. TA = 25°C. 


§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


TEXAS l/} 
INSTRUMENTS 


SN54ALS29825. SN54ALS29826 
SN74ALS29825. SN74ALS29826 
8-BITBUS INTERFACE FLIP-FLOPSWITH 3·STATE OUTPUTS 


Vcc - 
5 V, 
Vcc - 
MIN TO MAX, t 


TEST 
TA - 
25°C 
TA - 
MIN TO MAXt 


FROM 
TO 
'ALS29825 
SN54ALS29825 
SN74ALS29825 
UNIT 
PARAMETER 
CONOITIONS 
IINPUTI 
(OUTPUT) 
See Figure 1 
'ALS29826 
SN54ALS29826 
SN74ALS29826 


MIN 
TVP 
MAX 
MIN 
MAX 
MIN 
MAX 


'pLH 
CL ~ 300 pF 


'pHL 
CLK 
Any Q 
ns 


'pLH 
6 


tpHL 


CL ~ 50 pF 


7 


'PHL 
CLR 
Any Q 
CL ~ 50 pF 
13 
ns 


'PZH 
CL = 300 pF 
'PZL 
DC 
Any Q 
ns 


'PZH 
12 


'PZL 
CL ~ 50 pF 
11 


'pHZ 
CL ~ 50 pF 


'PLZ 
OC 
Any Q 
ns 
'pHZ 
CL ~ 5 pF 
5 


'pLZ 
6 


TEXAS '1!1 
INSTRUMENTS 


II 


• 


SN54ALS29825. 
SN54ALS29826 
SN74ALS29825. 
SN74ALS29826 
8·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 


TEST 
S1 
S2 


tpLH 
Closed 
Closed 


tpHL 
Closed 
Closed 


tpZH 
Open 
Closed 


tpZL 
Closed 
Open 


tPHZ 
Closed 
Closed 


tpLZ 
Closed 
Closed 


~---3V 
..-/f1.:>V 
I.:JV~OV 


..-- 
tw ----- 


~ 


• 
tw 
~ 
3V 
, 1.5 V 
1.5 V 


--- 
- 
OV 


VOLTAGE WAVEFORMS 


PULSE DURATIONS 


TIMING 
./._-----3 
V 


INPUT 
4__':..5 ~ 
0 V 


••. tsu"'- 
th ...•• 


~ 


: 
-:----3V 
DATA 
1.5 V 
1.5 V 
INPUT 
0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


INPUT 
1,.5 
V 
\ 
~5~- 
- 
3 V 


-/, 
I~-----OV 


tPLH-f.--..! 
~tPHL 


IN-PHASE 
1 
/' 
I 
~,-~~ 
VOH 


OUTPUT 
I 
1.5 V: 
C 


I 
I 
VOL 


tpHL~ 
~tpLH 


\ 


1 
!I"":":' 
VOH 


~~~~~/HASE1.5 
V 
T'5 
V 
- 
- 
- 
VOL 


~ 


3V 


OUTPUT 
~.5V 
1.5V 
CONTROL 
I 
I 
I 
-----OV 


tPZL-+I 
~ 
I 


~ 


I 
J_~L~1. 
.-J~ __ 45V 


I 
I 
I 


WAVEFORM 1 
I 
1.5V 
~I 
~1.5V 


IS•• Not. 81 
1 
I 
__ i- 


f 
--x VOL 
tPZH--+I 
t+-: 
•.• 
•..• 
Lo 3 V 
I 
tpHZ.... 
~-* . 


~~ 


--VOH 


WAVEFORM 2 
15 
V 
~ 1.5 V 


IS •• 
Not. 
81 
_..:.. 
~g~ 


NOTES: 
A. CL includes probe and jig capacitance. 
B. Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


e. 
All input pulses are supplied by generators having the following 
characteristics: 
PRR :s; 10 MHz. Zo = 50 O. tr :s 2.5 ns, 


tf 
:s; 2.5 ns. 


TEXAS -1!1 
INSTRUMENTS 


PRODUCT 
PREVIEW 
SN54AS29825, 
SN54AS29826, 
SN74AS29825, 
SN74AS29826 
8-BIT BUS INTERFACE FLlp·FLOPS WITH 3-STATE OUTPUTS 


• 
Designed to be Interchangeable 
with 
AMD's 
AM29825 
and AM29826 


• 
Improved IOH Specifications 


• 
Multiple 
Output 
Enables Allow 
Multiuser 
Control of the Interface 


• 
Outputs 
Have Undershoot 
Production 
Circuitry 


• 
Power-Up High Impedance 
State 


• 
Package Options Include Plastic and 
Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


• 
Buffered Control 
Inputs to Reduce DC 
Loading Effects 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable for implementing 
multiuser 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


With the clock enable (CLKEN) low, the eight D- 
type edge-triggered 
flip-flops 
enter data on the 
low-to-high 
transitions 
of 
the 
clock. 
Taking 
CLKEN high will disable the clock buffer, 
thus 
latching 
the 
outputs. 
The 
'AS29825 
has 
non inverting 
D inputs 
and the 'AS29826 
has 
inverting 
D inputs. 
Taking the CLR input 
low 
causes 
the 
eight 
Q 
outputs 
to 
go 
low 
independently 
of the clock. 


The buffered output-control 
inputs (OC1, OC2, 
and OC3) can be used to place the eight outputs 
in either a normal logic state (high or low levels) 
or 
a 
high-impedance 
state. 
In 
the 
high- 


impedance 
state, 
the outputs 
neither load nor 
drive 
the 
bus 
lines 
significantly. 
The 
high- 


impedance state and increased drive provide the 
capability 
to 
drive 
the 
bus 
lines 
in 
a bus- 
organized systefTI without 
need for interface or 
pull-up components. 
The output controls do not 
affect the internal operation of the flip-flops. Old 
data can be retained or new data can be entered 
while 
the outputs 
are in the 
high-impedance 
state. 


SN54AS29825 
... 
JT PACKAGE 
SN74AS29825. 
. OW OR NT PACKAGE 


ITOP VIEW) 


OCl 
VCC 
OC2 
OC3 
10 
10 
20 . 
20 
3D 
S 
30 
40 
40 


50 
7 
50 
60 
60 
70 
70 


60 
'0 
BO 
CLR " 
CLKEN 
GNO " " 
CLK 


SN54AS29825. 
. FK PACKAGE 
SN74AS29825. 
. FN PACKAGE 


ITOP VIEW) 


20 
3D 
40 
, 
NC 
• 
50 
, 
60 
10 
70 
11 


25 
20 
24 
30 
2:i 
40 
n 
NC 
21 
50 
20 
60 


19 
70 


SN54AS29826 
... 
JT PACKAGE 
SN74AS29826 
... 
OW OR NT PACKAGE 


ITOP VIEW) 


OCl 
OC2 


10 
20 
.• 
35 
5 
40 
50 
7 
60 
70 
eo 
10 


(LA 
11 


GNO 
12 


24 
vcc 
23 
DC3 
22 
10 


21 
20 


20 
30 
19 
40 


18 
50 


17 
60 
16 
70 


15 
80 
14 
ClKEN 


13 
eLK 


SN54AS29826 
FK PACKAGE 
SN74AS29826 
FN PACKAGE 


(TOP VIEW) 


C"I'- 
UM 


I~ I~ng~ ~lg ~ 


20 
S 
,. 
20 
30 • 
" 


30 


40 
7 
23 
40 


NC • 
" 


NC 
50 , 
21 
50 


60 
'0 
20 
60 
70 " 
.. 
70 
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ICla: 
0 
U :lo:IZ 0 
CD-'ZZ-'WIXl 
Uo 
u~ 
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PRODUCT PREVIEW documents 
cont.in 
inform.tion 
on productl 
in the form.tive 
or design ph••• 
of 
development. 
Charlet,rillic 
dlta 
.nd 
other 
specific.tions 
ar. dnilln 
10.ls. TIUI 
Instruments 
rtstrvll 
the rig'" to chine- 
or discontinu. 
these 
products without notict. 
TEXAS ~ 
INSTRUMENTS 


II 


SN54AS29825, 
SN54AS29826, 
SN74AS29825, 
SN74AS29826 


8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 


The SN54AS29825 
and SN54AS29826 
are characterized 
for operation 
over the full military 
temperature 
range of - 55°C 
to 125°C. 
The SN74AS29825 
and SN74AS29826 
are characterized 
for operation 
from 
O°C to 70°C. 


INPUTS 
OUTPUT 


DC' 
CLR 
CLKEN 
CLK 
0 
Q 


L 
L 
X 
X 
X 
L 


L 
H 
L 
t 
H 
H 


L 
H 
L 
t 
L 
L 


L 
H 
H 
X 
X 
°0 
H 
X 
X 
X 
X 
Z 


INPUTS 
OUTPUT 


DC' 
CLR 
CLKEN 
CLK 
0 
Q 


L 
L 
X 
X 
X 
L 


L 
H 
L 
t 
H 
L 


L 
H 
L 
t 
L 
H 


L 
H 
H 
X 
X 
°0 
H 
X 
X 
X 
X 
Z 


DCl 
OCI 


DC2 
EN 
0C2 
DC3 
OC3 


CLR 
CLR 


CLKEN 
CDffij 


CLK 
13) 
l> 
1221 
10 
lD 
V 
141 
1211 
20 
20 
3D 
151 
1201 
30 


4D 
161 
1191 
40 


50 
171 
1181 
50 


6D 
181 
1171 
60 
7D 
191 
1161 
70 
8D 
1101 
1151 
80 


tThis symbol is in accordance with ANSIIIEEE Std 91-1984 
and 


IEC Publication 617-12. 
Pin numbers shown are for OW. JT. and NT packages. 


TEXAS "!} 


INSTRUMENTS 


SN54AS29826. 
SN74AS29826 


8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 


DC1 
OC2 
Oc3 
m 


CLKEiii 
ClK 


V 
1221 10 
1211 20 
1201 30 
1191 40 
1181 50 


1171 60 
1161 70 
115180 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 


Pin numbers shown are for OW, JT. and NT packages. 


OC1 ------- 
_ 


OC2 
~ 
0C3 ----------- 
ClR 


CiJffii 


15 
1221 fI 


10 


25 
141 
1211 
(I) 
20 
•.. 
'S 
(.) 


35 
151 
1201 
.. 


30 
(J 
en 


45 
161 
1191 
« 
40 
"Cc: 


171 
CU 
55 
(181 
50 
en 
...J« 


65 
181 
1171 
60 


75 
191 
116! 
70 


801101 
1151 
80 


TEXAS 
.• 
INSTRUMENTS 


SN74ALS29827. 
SN74ALS29828 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 


• 
Functionally 
Equivalent to AM29827 
and 
AM29828 


• 
3-State 
Outputs 
Drive Bus Lines or Buffer 
Memory 
Address 
Registers 


• 
P-N-P Inputs Reduce D-C Loading 


• 
Data Flow- Thru Pinout (All Inputs on 
Opposite 
Side from Outputs) 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Plastic Chip Carriers, 


and Standard 
Plastic DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 
10-bit 
buffers 
and bus drivers 
provide 
high-performance 
bus interface 
for wide 
data 


paths or busses carrying 
parity. 


The three-state 
control 
gate is a 2-input 
NOR 
such that 
if either GT or G2 is high, 
all ten 


outputs 
are in the high-impedance 
state. 


The SN74ALS29827 
provides true data and the 
SN74ALS29828 
provides inverted 
data at the 


outputs. 


The SN74' family is characterized 
for operation 
from ooe to 70oe. 


02912. 
JANUARY 
1986-REVISED 
MAY 
1986 


ow OR NT PACKAGE 
(TOPVIEW) 


Gl 
1U24 
VCC 
Al 
2 
23 
Yl 


A2 
3 
22 
Y2 


A3 
4 
21 
Y3 


A4 
5 
20 
Y4 
A5 
6 
19 
Y5 


A6 
7 
18 
Y6 


A7 
17 
Y7 
AB 
16 
YB • 


A9 
10 
15 
Y9 


Al0 
11 
14 
Yl0 


GND 
12 
13 
G2 
III.~ 
FN PACKAGE 
:;, 


(TOPVIEW) 
(J.. 
u 
U 
N --uu~ 
N 
<I: <1:1<.92>>- 
>- 
en 


4 
3 
2 
1 28 27 26 
« 


A3 
5 
25 
Y3 
"'0 


A4 
6 
24 
Y4 
C 
CU 
A5 
7 
23 
Y5 
en 
NC 
8 
22 
NC 
..J 


A6 
9 
21 
Y6 
« 
A7 
10 
20 
Y7 
AB 
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PRODUCTION DATA documents cont.in 
information 
current .1 of publication d.te. 
Products conform to 


specific.tions 
per the terms of Teul 
Instruments 
~:~::~~i~ai~:I~lJe 
~~::i:~ti:fn:IIO::~:~:t:rOs~1 
not 
TEXAS -1!1 
INSTRUMENTS 


SN74ALS29827. 
SN74ALS29828 
10·BIT BUFFERS AND BUS DRIVERS WITH 3·STATE OUTPUTS 


All21 
1231 Vl 
A1121 
12JI Yl 


A2 (3) 
(22) Y2 
A2 
131 
1221 Y2 


AJ 
141 
(21' 
Y3 
A3 (41 
(211 Y3 


A4 (51 
(20) Y4 
A4 
(51 
(20) 
Y4 


AS (51 
(19) Y5 
AS (6) 
(19) 
Y5 


A6 (7) 
1181 Y6 
A6 
171 
(18) Y6 


A7 
t81 
(171 Y7 
A7 
IS) 
(171 
V7 


AS 
191 
1161 VB 
AS 
191 
06) 
V8 


A9 
(lOJ 
(15) Y9 
A9 (10) 
(15) Y9 


A1Q (111 
(141 Y10 
Ala 
(111 
"4) 
Yl0 
II 


1211 Y3 


1201 Y4 


1191 Y5 


A6 
1181 Y6 


1171 
Y7 


logic diagrams (positive logic) 


'AlS29827 


G1 111 


G21131 


'AlS29828 


(111) 


G21131 


A1 121 
(231 Y1 


A2131 
1221 Y2 


A314) 
1211 Y3 


A4151 
(20) Y4 


AS 161 
1191 Y5 


A6171 
(181 Y6 


A7 (81 
1171 Y7 


A819) 
1161 Y8 


A91101 
1151 Y9 


A 10 (111 
(14) 
Y10 


TEXAS ." 
INSTRUMENTS 


SN74ALS29827. 
SN74ALS29828 


10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 


Supply voltage, Vee 
. . . . 
. 
. 
Input voltage 
. . 
. . . . . . . . . . . . 
. .....•.•..•...........•...... 
Voltage applied to a disabled 3-state output. 
. 
. .•..... 
Operating free-air temperature 
range 
Storage temperature 
range 


7V 
.. 
5.5 V 
.. 
5.5 V 
oDe to 70De 
-65De 
to 150De 


MIN 
NOM 
MAX 
UNIT 


Vcc 
Supply voltage 
4.75 
5 
5.25 
V 


V,H 
High-level input voltage 
2 
V 


V,l 
Low-level input voltage 
0.8 
V 


'OH 
High-level output current 
24 
mA 


IOl 
Low-level output current 
48 
mA 


TA 
Operating free-air temperature 
0 
70 
DC 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


V,K 
VCC - 
4.75 V. 
" - -18 
mA 
-1.2 
V 


VCC - 
4.75 V. 
IOH - 
15 mA 
2.4 
VOH 
V 
VCC - 
4.75 V. 
InH 
- 
24 mA 
2 


VOL 
VCC ~ 4.75 V. 
IOl 
~ 48 mA 
0.35 
0.5 
V 


'OZH 
VCC - 
5.25 V. 
Vo 
- 
2.4 V 
20 
.A 


IOZl 
VCC - 
5.25 V. 
Vo 
- 
0.4 V 
-20 
.A 


II 
VCC - 
5.25 V. 
V, - 
5.5 V 
0.1 
mA 


IIH 
VCC - 
5.25 V. 
V, - 
2.7 V 
20 
.A 


III 
VCC - 
5.25 V. 
VI - 
0.4 V 
0.1 
mA 


IOS~ 
VCC ~ 5.25 V. 
Vo 
~ 0 V 
-75 
-250 
mA 


I 'AlS29827 
VCC - 
5.25 v 
25 
40 
Ice 
I 'AlS29828 
mA 
VCC - 
5.25 v 
25 
40 


t All typical values are at VCC = 5 V. TA = 25°C. 
t Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


TEXAS '1!1 
INSTRUMENTS 


II 


SN74ALS29827, 
SN74ALS29828 


10·BIT BUFFERS AND BUS DRIVERS WITH 3·STAH 
OUTPUTS 


TEST 
VCC - 
5 V. 
VCC - 
4.75 
V 10 5.25 V. 
FROM 
TO 
PARAMETER 
CONOITIONS 
TA - 
25°C 
TA - 
O°C 10 70°C 
UNIT 
(INPUT) 
10UTPUT) 
See Figure 1 
MIN 
TYP 
MAX 
MIN 
MAX 


'PLH 
7.5 
11 
15 


'pHL 
CL ~ 300 pF 
11 
16 
18 
A 
Y 
ns 


'pLH 
3.5 
6 
8 


'PHL 
CL = 50 pF 
6.5 
8 
10 


'PZH 
13 
17 
20 


'PZL 
CL = 300 pF 
16 
21 
23 
G 
Y 
ns 
'PZH 
6.5 
12 
15 


'PZL 
CL = 50 pF 
9.5 
12 
15 


'pHZ 
10 
16 
17 


'pLZ 
CL ~ 50 pF 


4 
9 
12 
G 
Y 
ns 


'pHZ 
4.5 
8 
9 


'pLZ 
CL = 5 pF 
4.5 
8 
9 
:x:-r- 
C/) 


Q)::::l SN74ALS29828 switching 
characteristics 


Q. 
:x:- 
C/) 
Q..• 
(") 
C 
;::0.' 
(fj 


TEST 
VCC - 
5 V. 
VCC - 
4.75 
V 105.25 
V. 
FROM 
TO 
PARAMETER 
CONDITIONS 
TA - 
25°C 
TA 
- 
aoe 
to 70°C 
UNIT 
(INPUT) 
(OUTPUT) 


See Figure 1 
MIN 
TYP 
MAX 
MIN 
MAX 


'pLH 
7.3 
10 
14 


'pHL 
CL ~ 300 pF 
8.5 
12.9 
14 
A 
Y 
ns 
'pLH 
4 
5.2 
7 


'pHL 
CL = 50 pF 
3 
5.9 
7.5 


'PZH 
13 
17 
20 


'PZL 
CL = 300 pF 


16 
21 
23 
G 
Y 
ns 
'PZH 
6.5 
12 
15 


'PZL 


CL ~ 50 pF 
9.5 
12 
15 


'pHZ 
10 
16 
17 


'pLZ 
CL = 50 pF 
4 
9 
12 
G 
Y 
ns 
'pHZ 
4.5 
8 
9 


'pLZ 
CL ~ 5 pF 
4.5 
8 
9 


TEXAS -111 
INSTRUMENTS 


SN74ALS29827, SN74ALS29828 


10-BIT BUFFERS AND BUS DRIVERS WITH 3-STA TE OUTPUTS 


Vcc 
51" 
R, 
I 
~ 
180 II 


ALL DIODES 
1N916 OR 
1N3064 


TEST 
51 
52 


tpLH 
Closed 
Closed 


tpHL 
Closed 
Closed 


tPZH 
Open 
Closed 


tpZL 
Closed 
Open 


tPHZ 
Closed 
Closed 


tpLZ 
Closed 
Closed 


CL"..,...,I 


------3 
V 


~5V 
-----:--------ov 
•• tsu""'" 
th ...•• 


~ 


I 
-:----3V 
DATA 
1.5 V 
1.5 V 
INPUT 
0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~---3V 


~l.::)V 
I.:>V~OV 


....-- 
tw 
---- 


~ 


•• 
tw ---: 
3V 


, 1.5 V 
1.5 V 
----OV 


VOLTAGE WAVEFORMS 
PULSE DURATIONS 


INPUT 
.L,.5 V 
\ 
~-:- 
- 
3 V 


-/, 
''''·----0 
V 
I 
.tPLH~ 
~tPHL 


IN·PHASE 
1 
" 
I 
~,-~-;: 
VOH 
OUTPUT 
1 
1.5 V: 
e 
, 
I 
VOL 
tpHL ~ 
I4----+t- tpLH 


OUT.OF.PHASE 
\1 
!I'":"':' VOH 
OUTPUT 
1.5 V 
{'.5 
V 
- 
VOL 


~ 


3V 


~1.5V 
,'.5V 
h 
-----OV 


tPZL.-.l 
r+- 
I 


~ 


I 
J_~L~1.-'~ 
__ 
~45V 
I 
I 
I 
WAVEFORM 1 
I 
15 
V 
~I 
~1.5 
V 


ISee Note 81 
I· 
I 
__ of. 


I 
-~ 
VOL 
...•...•• 
F"'t~l+-iLO.5 
V 


WAVEFORM 2 
I 
- 
- 
V~H5 V 


ISee Note 81 
1.5 V 
~ 
. 
0.5 V 
-------- 
~OV 


NOTES: 
A. Cl includes probe and jig capacitance. 
8. Waveform 
1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. All input pulses are supplied by generators having the following 
characteristics: 
PAA :s 10 MHz. 20 
= 50 O. tr :s 2.5 ns. 


tf :s 2.5 ns. 


TEXAS 
.", 
INSTRUMENTS 


II 


PRODUCT 
PREVIEW 
SN54AS29841, 
SN54AS29842, 
SN74AS29841, 
SN74AS29842 
10·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 


• 
Designed to be Interchangeable 
with AMD 
AM29841 
and AM29842 


SN54AS29841 
... 
JT PACKAGE 
SN74AS29841 
... 
OW OR NT PACKAGE 


ITOP VIEW) 
• 
Bus-Structured 
Pinout 


• 
Provide Extra Bus-Driving 
Latches 
Necessary for Wider Address/Data 
Paths or 
Buses with 
Parity 


• 
Buffered Control Inputs to Reduce DC 
Loading 


• 
Power-Up High-Impedance 
State 


• 
Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to 
Plastic and Ceramic DIPs 


• 
Dependable Texas Instruments 
Quality 
and Reliability 


6C 
,. 
vcc 
10 
23 
10 
20 
22 
20 
3D . 
21 
30 
40 
5 
10 
40 
50 
,. 
50 
60 
7 ,. 
60 
70 
17 
70 
SO 
,. 
SO 
90 
'0 
IS 
90 
'00 
11 ,. 
lOa 
GNo 
12 " 
C 


SN54AS29841 
FK PACKAGE 
SN74AS29841 
FN PACKAGE 


ITOP VIEW) 
u 
~ ~Ig ~ ~~ 2 


1282726 
25 30 
24 
40 
23 
SO 
22 
NC 
21 
60 


10 
70 
19 
eo 


description 


These 1O-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively 
law-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, 110ports, bidirectional bus drivers, and 
working 
registers. 


The ten 
latches 
are transparent 
D-type. 
The 


'AS29841 
has noninverting data (D) inputs. The 


'AS29842 
has inverting 5 inputs. 


A buffered output control lOCI input can be used 
to place the ten outputs 
in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance 
state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 


The output 
control 
laC) 
does not affect 
the 
internal operation of the latches. Old data can 
be retained or new data can be entered while the 
outputs 
are off. 


3D 
40 
50 
7 


NC 
60 
70 
10 
80 
11 


SN54AS29842 
... 
JT PACKAGE 
SN74AS29842 
... 
OW OR NT PACKAGE 


ITOP VIEW) 


6C 
,. 
vcc 
'0 
23 
10 
20 
22 
20 
30 . 
21 
30 
40 
5 
10 
40 
50 
,. 
50 
60 
7 
,. 
60 
70 
17 
70 


SO 
,. 
so 
90 
'0 
IS 
90 
loB 
11 
,. 
lOa 


GNo 
12 " 
C 


SN54AS29842 
FK PACKAGE 
SN74AS29842 
FN PACKAGE 


ITOP VIEW) 
u 
1~1~lg~ ~9 2 


The 
SN54AS29841 
and SN54AS29842 
are 
characterized 
for operation over the full military 
temperature 
range of 
- 55°C 
to 125°C. 
The 
SN74AS29841 
and 
SN74AS29842 
are 
characterized 
for operation from OOCto 70°C. 


30 
40 
s5 
7 


NC 
60 
75 
10 
a5 
11 


25 30 
24 
40 
23 
50 


22 
NC 
21 
60 


20 
70 
19 80 


101000UOO 
(l)OZZ 
0(1) 
- '" 
- 
NC- No internal connection 


PRODUCT PREVIEW doeuments contain inform.tion 
on productl 
in the formative or design ph••• 
of 
developm,nt. 
Chlr.cteriltic 
dltl 
Ind 
other 
specificltionl 
er. delign 
gOIII. 
TIXIs Instruments 
rlllrvn 
th, right to chlnp 
or discontinue these 
productl 
without notic•. 
TEXAS 
." 
INSTRUMENTS 


SN54AS29841, 
SN54AS29842, 
SN74AS29841, 
SN74AS29842 


10-BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


INPUTS 
OUTPUT 


OC 
C 
0 
a 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 


lEe Publication 
617-12. 
Pin nl,Jmbers shown 
are for OW, JT, and NT packages. 


lI'AS298~ 


» 
r- 
en 


Ql:J 
Q. 
» 
en 
(") 
::;;' 
(') 
c: 
;:;.' 
Ul 


10 
121 
20 
(3) 


3D 
141 


40 
151 
50 
(6) 


60 
(7) 
181 


(9) 


(10) 


(11) 


INPUTS 
OUTPUT 


OC 
C 
0 
a 


L 
H 
H 
L 


L 
H 
L 
H 


L 
L 
X 
00 


H 
X 
X 
Z 


•AS29841 
logic diagram (positive logic) 


111 


(23) 
10 


10 
121 


(3) 
1221 20 
20 


(21) 
30 


3D 
(4) 


1201 40 


40 
151 


119) 
50 


50 
(6) 


1181 60 


60 
(7) 


181 


(17) 
10 
70 


(16) 
80 


80 
191 


1101 
(15) 
90 


90 


(14) 
100 


100 
Ill) 


TEXAS • 
INSTRUMENTS 


SN54AS29841, 
SN54AS29842, 
SN74AS29841, 
SN74AS29842 


10·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 


(231 10 


122) 20 


1211 30 


1201 40 
119) 


(18) 


(171 


(161 


(151 


(141 


•AS29842 logic diagram (positive logic) 


Oc 
(1) 


C 
1131 


(231 
10 
10 
121 


131 
(22) 
20 


20 


121) 
30 II 


3"6 
(41 


(201 
40 
!/) 


40 
151 
.~ 
;j 
CJ 
(191 
.. 


50 
U 
50 
161 
en 


118) 
« 
171 
60 
~ 
65 
c::as 


(81 
117) 
70 
en 
75 
...J« 


116) 
80 
85 
191 


(101 
115) 
90 
95 


1141 100 


105 
111) 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 


lEe Publication 617-12. 


Pin numbers shown are for OW, JT, and NT packages. 


TEXAS .• 
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II 


PRODUCT 
PREVIEW 
SN54AS29843, 
SN54AS29844, 
SN74AS29843. 
SN74AS29844 
9·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 


• 
Designed to be Interchangeable 
with 
AMD 
AM29843 
and AM29844 


SN54AS29843. 
. JT PACKAGE 
SN74AS29843 
... 
OW OR NT PACKAGE 


(TOP VIEW) 
• 
8us-Structured 
Pinout 


• 
Provide Extra Bus-Driving 
latches 
Necessary for Wider Address/Data 
Paths or 
Buses with 
Parity 


• 
Buffered 
Control 
Inputs to Reduce DC 
loading 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options 
Include Both Plastic and 
Ceramic Chip Carriers in Addition 
to 
Plastic and Ceramic DIPs 


• 
Dependable 
Texas Instruments 
Ouality 
and Reliability 


DC 
VCC 


10 
10 


20 
20 
30 . 
30 
40 
S 
40 
50 
'. 
50 
60 
7 
'S 
60 
10 
17 
10 
80 
,. 
80 
'0 
'0 ,. 
90 


CLA " 
PAE 


GNo " " 


C 


SN54AS29843 
FK PACKAGE 
SN74AS29843 
FN PACKAGE 


(TOP VIEW) 


description 


These 9-bit latches feature three-state 
outputs 
designed specifically for driving highly capacitive 
or 
relatively 
low-impedance 
loads. 
They 
are 
particularly 
suitable 
for 
implementing 
buffer 
registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The nine latches 
are transparent 
D-type. 
The 


'AS29843 
has noninverting 
data (01 inputs. The 
'AS29844 
has inverting 0 inputs. 


A buffered output control (OC) input can be used 
to place the nine outputs in either a normal logic 
state 
(high or low levels) or a high-impedance 
state. In the high-impedance 
state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
state and increased drive 
provide the capability 
to drive the bus lines in a 
bus-organized system without 
need for interface 
or pull-up components. 


The output 
control 
(OC) does not 
affect 
the 
internal 
operation 
of the latches. 
Old data can 
be retained or new data can be entered while the 
outputs 
are off. 


., 2 
1 28'27 26 
30 
2S 
30 
40 
,. 
40 


50 
" 
50 


NC 
22 
NC 
60 
" 
60 
10 
'0 
20 
10 
80 " 
,. 80 


12131415161718 


SN54AS29844 
... 
JT PACKAGE 
SN74AS29844. 
. OW or NT PACKAGE 


(TOP VIEW) 


DC 
,. 
vcc 


lei 
23 
'a 
2ei 
22 
20 
3ei . " 
30 


4ei 
20 
40 
5ei 
'. 


50 


65 
7 
'S 
60 
15 
17 
10 
85 
,. 
80 
95 
'0 ,. 
90 


CLA " 
PAE 


GNo " " 
C 


SN54AS29844 
FK PACKAGE 
SN74AS29844 
FN PACKAGE 


(TOP VIEW) 


u 
1~1~lg~ ~~ 2 


The 
SN54AS29843 
and 
SN54AS29844 
are 
characterized 
for operation over the full military 


temperature 
range of 
- 55 DC to 
125 DC. The 
SN74AS29843 
and 
SN74AS29844 
are 
characterized 
for operation 
from 0 DCto 70 DC. 


., 2 
1 282726 
35 
S 
2S 
30 
45 
6 
,. 
40 
5ei 
) 
" 
50 


NC 
S 
22 
NC 
65 • 
" 
60 


1ei 
'0 
20 
10 
85 " 
'. 
80 


12131415161118 


PRODUCT PREVIEW documents 
cont.in 
inform.tion 
on produet. 
in the 
formative 
or de.ign 
ph••• 
of 
development. 
Cher.cleriltic 
dlta 
and 
other 


specific.tions 
Ir. 
design 
go.ls. 
TIXII 
Instruments 
reserves 
the right to chlnge 
or discontinul 
the'l 
products without lot ice. 


TEXAS ~ 
INSTRUMENTS 


• 


SN54AS29843. 
SN54AS29844, 
SN74AS29843, 
SN74AS29844 
9·BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STATE OUTPUTS 


INPUTS 
OUTPUT 


PRE 
CLR 
DC 
C 
0 
0 


L 
X 
L 
X 
X 
H 


H 
L 
L 
X 
X 
L 


H 
H 
L 
H 
L 
L 


H 
H 
L 
H 
H 
H 


H 
H 
L 
L 
X 
00 


X 
X 
H 
X 
X 
Z 


• 
'AS29843 logic symbolt 


10121 


20 (3) 


3D 
141 


40151 


50161 


60 (7) 


70 
181 


80191 


90110) 


123) 10 


122120 


121) 30 


120140 
119150 
118160 
117170 


116) 80 


115190 


t ThIs symbol is in accordance with ANSI/IEEE 
Std 91 -1984 and 
lEe 
Publication 
61 7-12. 


Pin numbers shown are for OW, JT, and NT packages. 


INPUTS 
OUTPUT 


PRE 
CLR 
DC 
C 
0 
0 


L 
X 
L 
X 
X 
H 


H 
L 
L 
X 
X 
L 


H 
H 
L 
H 
L 
H 


H 
H 
L 
H 
H 
L 


H 
H 
L 
L 
X 
00 


X 
X 
H 
X 
X 
Z 


oc 111 


PRE 
(14) 


CLR 
(11) 


Cl131 


TEXAS ." 
INSTRUMENTS 


SN54AS29844, 
SN74AS29844 


9-BIT BUS INTERFACE O-TYPE lATCHES WITH 3-STATE OUTPUTS 


1231'0 
122) 20 


121130 
10121 


120140 
119150 
118160 
20131 


117170 
(16) 80 


115) 90 
3D 14} 


4015) 


50161 


60 
171 


70 


8019} 


901101 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEe Publication 617-12. 
Pin numbers shown are for OW, JT. and NT packages. 


6C 111 


_1141 
PRE 


123},Q 


122120 ,. 


en.~ 
;:, 


121130 
(,).. 
C3 
en 


120}40 
« 
"Cc: 
lU 
en 
119150 
...J« 


118160 


117170 


116180 


{15190 


TEXAS • 
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II 


PRODUCT 
PREVIEW 
SN54AS29845. 
SN54AS29846. 
SN74AS29845. 
SN74AS29846 


8·BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 


• 
Designed to be Interchangeable 
with 
AMD 
AM29845 
and AM29846 


SN54AS29845 
... 
JT PACKAGE 
SN74AS29845 
... 
ow OR NT PACKAGE 


(TOP VIEW) 


• 
Bus-Structured 
Pinout 


• 
Provides Extra Bus-Driving 
Latches 
Necessary for Wider Address/Data 
Paths or 
Buses with 
Parity 


• 
Buffered Control 
Inputs to Reduce DC 
Loading 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options 
Include Both Plastic and 


Ceramic Chip Carriers in Addition 
to Plastic 
and Ceramic DIPs 


OCl 
2' 
vCC 
OC2 
23 
OC3 
10 
22 
10 
20 · 


21 
20 
3D • 
20 
30 
40 
" 
40 
50 
7 
I. 
50 
60 
11 
60 
70 


" 


70 
80 
10 '. 
80 


CLR " ,. 
PRE 


GNO 
12 
OJ 
C 


SN54AS29845 
... 
FK PACKAGE 
SN74AS29845. 
. FN PACKAGE 


(TOP VIEW) 
N ~ 
UM 
~lglg~ ~Ig~ 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


description 


These 8-bit latches feature three-state 
outputs 
designed specifically for driving highly-capacitive 
or 
relatively 
low-impedance 
loads. 
They 
are 


particularly 
suitable 
for 
implementing 
buffer 


registers, I/O ports, bidirectional bus drivers, and 
working 
registers. 


The eight latches 
are transparent 
D-type. 
The 


'AS29845 
has noninverting 
data (D) inputs. The 
'AS29846 
has inverting 5 inputs. Since CLR and 
PREare independent of the clock, taking the CLR 
input low will cause the eight Q outputs 
to go 


low. 
Taking the PRE input 
low will cause the 
eight Q outputs to go high. When both PREand 
CLR are taken low, the outputs 
will follow 
the 
preset condition. 


The buffered 
output controls input 10C 1, OC2, 


and OC3) can be used to place the eight outputs 
in either a normal logic state (high or low levels) 
or 
a 
high-impedance 
state. 
In 
the 
high- 


impedance 
state, 
the outputs 
neither load nor 


drive 
the 
bus 
lines 
significantly. 
The 
high- 


impedance state and increased drive provide the 
capability 
to 
drive 
the 
bus 
lines 
in 
a 
bus- 
organized system without 
need for interface 
or 
pull-up components. 
The output controls do not 
affect the internal operation of the latches. Old 
data can be retained or new data can be entered 
while 
the outputs 
are in the 
high-impedance 
state. 


. 3 
2 
1 2132726 
20 
2' 
20 
3D 
2' 
30 
40 
7 
" 
40 


NC • 
22 
NC 


50 • 
21 
50 
60 
10 
20 
60 


70 " 
19 
70 


12131415161118 


SN54AS29846. 
. JT PACKAGE 
SN74AS29846 
... 
ow OR NT PACKAGE 


(TOPVIEWI 


OC1 
24 
vCC 
OC2 
23 
OC3 
10 
22 
10 


20 · 


21 
20 
3D • 
20 
30 
40 
" 


40 
50 
7 
,. 
50 
60 
11 
60 


70 
16 
70 
80 
10 
15 
80 


CLR " " 


PRE 


GNO 
12 
OJ 
C 


SN54AS29846 
... 
FK PACKAGE 
SN74AS29846. 
. FN PACKAGE 
nop VIEW) 
N... 
UM 


19I9lg~~tg9 


20 
3D 
40 
1 


NC 
• 
50 
9 
60 
Ie 
75 
11 


'" 
3 
2 
1 282726 


25 
20 
24 
30 


23 
40 


'12 
NC 
21 
50 


20 
60 
19 
70 
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IJ 


SN54AS29845. 
SN54AS29846. 
SN74AS29845. 
SN74AS29846 


8-BIT INTERFACE O-TYPE LATCHES WITH 
3-STATE 
OUTPUTS 


The SN54AS29845 
and SN54AS29846 
are characterized 
for operation over the full military temperature 
range of - 55°C to 125°C. 
The SN74AS29845 
and SN74AS29846 
are characterized 
for operation 
from 
OOC to 70°C. 


INPUTS 
OUTPUT 


PRE 
ClR 
OC1 
0C2 
OC3 
C 
0 
0 


L 
H 
L 
L 
L 
X 
X 
H 


H 
L 
L 
L 
L 
X 
X 
L 


L 
L 
L 
L 
L 
X 
X 
H 


H 
H 
L 
L 
L 
H 
L 
L 


H 
H 
L 
L 
L 
H 
H 
H 


H 
H 
L 
L 
L 
L 
X 
Qo 


X 
X 
X 
X 
H 
X 
X 
Z 
x 
x 
X 
H 
X 
X 
X 
Z 


x 
X 
H 
X 
X 
X 
X 
Z 


10131 


20 
(4) 


3D (51 


40161 


50 
171 


60 (8) 


70 (91 


80 (101 


122110 
1211 20 


1201 30 
(19140 
1181 50 


117160 
1161 70 


(15180 


INPUTS 
OUTPUT 


PRE 
ClR 
OC1 
OC2 
OC3 
C 
0 
Q 


L 
H 
L 
L 
L 
X 
X 
H 


H 
L 
L 
L 
L 
X 
X 
H 


L 
L 
L 
L 
L 
X 
X 
H 


H 
H 
L 
L 
L 
H 
L 
H 


H 
H 
L 
L 
L 
H 
H 
L 


H 
H 
L 
L 
L 
L 
X 
Qo 


X 
X 
X 
X 
H 
X 
X 
Z 


x 
x 
X 
H 
X 
X 
X 
Z 
x 
X 
H 
X 
X 
X 
X 
Z 


122110 
121120 


(20) 30 
119140 
1181 50 


117160 
1161 70 


(15) 80 


TEXAS 
• 
INSTRUMENlS 


SN54AS29845. 
SN54AS29846, 
SN74AS29845. 
SN74AS29846 
8-BIT INTERFACE O-TYPE LATCHES WITH 
3-STATE 
OUTPUTS 


OC1 111 
OC2 121 
OC3 1231 


PRE 
(141 


C 
(13) 


122110 fI 


(I) 


121120 
.'!:: 
j 
CJ•.. 


120130 
U 
en« 
"'0 


119140 
c: 
CO 
en 
...I« 


118150 


1171 
60 


116170 


1151 
80 


absolute 
maximum 
ratings 
over 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


Supply voltage, 
VCC . 


Input voltage 
. 


Voltage 
applied to a disabled 3-state 
output. 


Operating 
free-air temperature 
range: 
SN54AS' 
SN74AS' 


7V 
7V 
5.5 V 


-55°C 
to 125°C 


O°C to 70°C 


-65°C 
to 150°C 


TEXAS 
• 
INSTRUMENTS 


II 


SN74ALS29861. 
SN74ALS29862 
10-BIT BUS TRANSCEIVERS WITH 3·STAH 
OUTPUTS 


• 
Functionally 
Equivalent 
to AM29861 
and 
AM29862 


• 
Choice of True or Inverting 
Logic 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options 
Include Plastic "Small 
Outline" 
Packages, Plastic Chip Carriers, 
and Standard 
Plastic DIPs 


• 
Dependable Texas Instruments 
Quality and 
Reliability 


description 


These 10-bit bus transceivers 
are designed for 


asynchronous 
two-way 
communication 
between 
data 
buses. 
The 
control 
function 
implementation 
allows for maximum flexibility 
in 
timing. 


These devices allow data transmission 
from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs 
(GBA and GAB). 


The enable inputs 
can be used to disable the 


device so that the buses are effectively 
isolated. 


The SN74' family is characterized 
for operation 


from OOC to 700C. 


INPUTS 
OPERATION 


GAB 
GBA 
ALS29861 
ALS29862 


L 
H 
A to B 
A to B 


H 
L 
B to A 
jj to A 


H 
H 
Isolation 
Isolation 


L 
L 
Latch A and B 
Latch A and B 


(A~B) 
(A~jj) 


A3 
5 


A4 
6 


A5 
7 
NC 
B 


A6 
9 
A7 
10 


A8 
1t 


GBA 
Al 
A2 


A3 


A4 
A5 


A6 
A7 


A8 


A9 
Al0 
GND 


1 V24 


2 
23 


3 
22 


4 
21 


5 
20 
6 
19 


7 
18 


17 


16 
10 
t5 


11 
t4 


12 
13 


VCC 
Bl 
B2 
B3 


B4 
B5 


B6 


B7 
B8 
B9 
Bl0 
GAB 
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SN74ALS29861, 
SN74ALS29862 


10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


tThese 
symbols are in accordance with ANSlIlEEE Std 91·1984 
and IEC Publication 617-12. 


Pin numbers shown are for OW and NT packages. 
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SN74ALS29861. 
SN74ALS29862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


'AlS29862 


GA8 
1131 
111 _ 
G8A 


(231 
81 
A1 
12) 
(231 
81 


(221 
A2 
(3) 
1221 82 
82 


1211 83 
A3 
141 
(21) 
83 fI 


(/)•.. 


(20) 
151 
(201 84 
"5 
84 
A4 
(,)•.. 
C3 


1191 85 
161 
(191 85 
en 
AS 
« 
'0 
(18) 
(7) 
(181 86 
C 
86 
A6 
CU 
en 
-I 


(171 87 
A7 
181 
1171 
« 
87 


(161 
191 
(16) 
88 
A8 
88 


1151 
A9 
(10) 
1151 89 
89 


(14) 
A10 
(11) 
1141 
810 
810 


TEXAS 
~ 
INSTRUMENTS 


SN74ALS29861. 
SN74ALS29862 


10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


Supply voltage. Vee . 
. 
. 


Input voltage: All inputs and I/O ports. 
Operating free-air temperature 
range 
Storage temperature 
range 


................ 
7V 
. 
5.5 V 
.. 
ooe to 700e 
.. . .... 
- 65 °e to 1500e 


MIN 
NOM 
MAX 
UNIT 


Vee 
Supply voltage 
4.75 
5 
5.25 
V 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


IOH 
High-level output current 
-24 
mA 


10L 
Low-level output current 
48 
mA 


TA 
Operating free-air temperature 
0 
70 
·e 
» 
r- 
en 
electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 


~ 
noted) 


~» 
en 
(") 
::;" 
(') 
C 
;::+" 
en 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Vee = 4.75 V, 
II = - 18 mA 
- 1.2 
V 


Vee 
- 
4.75 V, 
10H - 
-15 
mA 
2.4 
VOH 
V 


Vee = 4.75 V, 
10H - 
-24 
mA 
2 


VOL 
Vee 
- 
4.75 V. 
10L - 
48 mA 
0.35 
0.5 
V 


II 
Vee 
- 
5.25 V. 
VI - 
5.5 V 
0.1 
mA 
Control inputs 
20 


IIH 
A or B ponst 
Vee 
= 5.25 V, 
VI = 2.7 V 
,.A 
20 


Control inputs 
-0.1 
IlL 
Vee 
= 5.25 V. 
VI = 0.4 V 
mA 
A or 8 ports*" 
-0.1 


10S! 
Vee 
= 5.25 V, 
Vo = 0 V 
-75 
-250 
mA 


'ALS29861 
40 
65 
lee 
Vee 
= 5.25 V 
mA 
'ALS29862 
40 
65 


t All typical 
values 
are at VCC 
= 5 V, TA 
= 
25°C. 


t: For 1/0 ports, the parameters 11Hand IlL include the off-state 
output current. 


§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 


TEXAS 
." 
INSTRUMENTS 


SN74ALS29861, 
SN74ALS29862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TEST 
VCC - 
5 V. 
VCC - 
4.75 
V to 5.25 V. 
FROM 
TO 
PARAMETER 
CONDITIONS 
TA - 
25·C 
TA - 
O·C to 70·C 
UNIT 
IINPUT) 
IOUTPUT) 


See Figure 1 
MIN 
TYP 
MAX 
MIN 
MAX 


tPLH 
8 
11 
15 


tpHL 
CL ~ 300 pF 
11 
14 
15 
A or B 
B or A 
ns 


tpLH 
4.8 
6 
8 


tpHL 


CL = 50 pF 
5.2 
6.2 
8 


tpZH 
GA8 
11 
17 
20 


tpZl 


Cl 
~ 300 pF 
17 
21 
23 
or 
A or B 
ns 


tpZH 
GBA 
6.5 
12 
15 


tpZl 
Cl 
= 50 pF 
9.5 
12 
15 


tpHZ 
GAB 
10 
16 
17 


tpLZ 
Cl 
~ 50 pF 
4.5 
9 
12 
or 
A or B 
ns 


tpHZ 
GBA 
3.5 
8 
9 


tplZ 
Cl 
= 5 pF 
3.5 
8 
9 


TEST 
VCC - 
5 V. 
VCC - 
4.75 
V to 5.25 V. 
FROM 
TO 
PARAMETER 
CONDITIONS 
TA - 
25·C 
TA 
- 
aoc to 70°C 
UNIT 
IINPUT) 
IOUTPUTI 
See Figure 1 
MIN 
TYP 
MAX 
MIN 
MAX 


tplH 
8 
10 
14 


tpHl 
Cl 
~ 300 pF 


9 
12.9 
14 
A or B 
B or A 
ns 


tplH 
4 
5.Z 
7 


tpHl 


CL ~ 50 pF 


3 
5.9 
7.5 


tpZH 
GAB 
11 
17 
20 


tpZl 
CL = 300 pF 
17 
21 
23 
or 
A or B 
ns 


tpZH 
GBA 
6.5 
12 
15 


tpZl 
Cl 
= 50 pF 
9.5 
12 
15 


tpHZ 
GA8 
10 
16 
17 


tplZ 
Cl 
~ 50 pF 
4.5 
9 
12 
or 
A or B 
ns 


tpHZ 
GBA 
3.5 
8 
9 


tpLZ 
Cl 
~ 5 pF 


3.5 
8 
9 
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INSTRUMENTS 
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SN74ALS29861. 
SN74ALS29862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


Vcc 


~ 
180 kG 


All 
DIODES 
lN916 
OR 
lN3064 


TEST 
Sl 
S2 


tplH 
Closed 
Closed 


tpHl 
Closed 
Closed 


tpZH 
Open 
Closed 


tPZl 
Closed 
Open 


tPHZ 
Closed 
Closed 


lplZ 
Closed 
Closed 


Cl,~ 
.... 
.,I 


TIMING 
~_-----3 
V 


INPUT 
/i._I_l,~~ 
oV 


I-"tsu~th~ 


DATA 
~;-:~;-3 
V 
INPUT ~"J' 
~OV 


VOLTAGEWAVEFORMS 
SETUPAND HOLD TIMES 


~ 


----3V 


1.5 V 
1.5 V 
I.--- t 


w 


0 V 


~tw~ 
3V 
-----......L 1.5 V 
1.5 V ~ 


~---OV 


VOLTAGEWAVEFORMS 
PULSEDURATIONS 


£'5V 
\~~--3V 


.-/, 
I ~.---- 
0 V 
I 
_t 


tPlH~ 
J""I 
PHl 
I 
l:-t-- 
VOH 
: 
/15 V: tv 


I 
I 
VOL 


tpHl~ 
~tplH 


\ 
' 
!C:": VOH 
~~~~~/HASE15 
V 
TIS 
V 
. 
. 
VOL 


~15V 
~3V 
h s--L!~~'-- OV 


tPZl-.l 
~ 
I 


~ 


I 
J_~l.:i 
-'~ 
__ 
=45V 


WAVEFORM 1 
I I 
I 
I 
ISee Note SJ 
I 
1.5V 
: 
~ 
~1.5V 


I 
~-:iVOl 
tPZH..... 
14- 
•.• 
""-- 
Lo 5 V 
I 
tpHZ.... 
ii 
. 


~~ 


VOH 
WAVEFORM2 
1 5 V 


(See Note B) 
1.5 V 
"" . 
0.5 V 
-------- 
~OV 


NOTES: 
A. CL includes probe and jig capacitance. 
S. Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 
2 is for an output with internal conditions 
such that the output is high except when disabled by the output control. 


e 
All input pulses are supplied by generators 
having the following 
characteristics: 
PAR :s; 10 MHz, Zo = 50 n. tr :s 2.5 ns. 


tf S 2.5 ns. 
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SN74ALS29863. 
SN74ALS29864 
9·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


• 
Functionally 
Equivalent to AM29863 
and 
AM29864 


• 
Choice of True or Inverting 
Logic 


• 
Power-Up 
High-Impedance 
State 


• 
Package Options Include Plastic "Small 
Outline" 
Packages. Plastic Chip Carriers. 
and Standard 
Plastic DIPs 


• 
Dependable Texas Instruments 
Quality 
and 
Reliability 


GBAl 
Al 
A2 
A3 


A4 
A5 


A6 


A7 


A8 


A9 
GBA2 
GND 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


8 
17 
9 
16 


10 
15 


11 
14 


12 
13 


Vcc 


B1 
B2 
B3 
B4 
B5 


B6 
B7 


B8 
B9 
GAB2 
GABl 


description 


These 9-bit 
bus transceivers 
are designed for 
asynchronous 
two-way 
communication 
between 
data 
buses. 
The 
control 
function 
implementation 
allows for maximum flexibility 
in 
timing. 


These devices allow data transmission 
from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs 
(GBA1. GBA2, GAB1, and GAB2). 


The SN74' family is characterized 
for operation 
from Qoe 
to 7Qoe. 


4 
3 
1 
28 27 26 


5 
25 
B3 


6 
24 
B4 
7 
23 
B5 
8 
22 
NC 


9 
21 
B6 
10 
20 
B7 
11 
19 
BB 


12 13 14 15 16 17 18 


ENABLE INPUTS 
OPERATION 


GAB' 
GAB2 
GBA' 
GBA2 
'ALS29863 
'ALS29864 


L 
L 
L 
L 
Latch A and B 
Latch A and 8 


L 
L 
H 
X 
A to B 
L 
L 
X 
H 
A to 8 


H 
X 
L 
L 
8 to A 


X 
H 
B to A 
L 
L 


H 
X 
H 
X 


H 
X 
X 
H 


X 
H 
X 
H 
Isolation 
Isolation 


X 
H 
H 
X 


PRODUCTION 
DATA documents 
contain 
information 
current 
81 of publication 
datI. 
Produeta 
conform to 


specifications 
per the terms of T8XII Instruments 
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SN74ALS29863, 
SN74ALS29864 


9·BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


IJ 
> 
r- 
en 
l» 
::sc.. 
> 
en 
(") 
::;;'n 
s:: 
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 


::;- 
and lEe Publication 617-12. 


en 


A2 (3. 
f221 82 


A3 
(41 
(211 B3 


A4 
151 
(201 84 


AS 
161 
'191 85 


AS {7. 
(181 86 


A7 
t81 
1171 
87 


A8 (91 
(16) 
8. 


A9l101 
1151 89 
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SN74ALS29863. 
SN74ALS29864 
9·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 


Supply voltage, Vee . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
7 V 
Input voltage: 
All inputs and I/O ports. 
. . . . . . . . . . 
. . . . . . . . .. 
5.5 V 
Operating 
free-air temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . 
ooe to 70°C 
Storage temperature 
range 
..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 
- 65°C 
to 150°C 


MIN 
NOM 
MAX 
UNIT 


vee 
Supply voltage 
4.75 
5 
5.25 
V 


V,H 
High-level input voltage 
2 
V 


V,L 
low-level 
input 
voltage 
0.8 
V 


'OH 
High-level output current 
-24 
mA 


'OL 
Low-level output current 
48 
mA 


TA 
Operating free-air temperature 
0 
70 
·e 


electrical characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typf 
MAX 
UNIT 


V,K 
Vee 
~ 4.75 
V, 
'I = -18 
mA 
-1.2 
V 


VOH 
Vee 
- 
4.75 
V. 
'OH - 
-15 
mA 
2.4 


Vee 
- 
4.75 
V. 
V 
'OH - 
-24 mA 
2 


VOL 
Vee 
~ 4.75 
V. 
'OL ~ 48 mA 
0.35 
0.5 
V 
'I 
Vee 
~ 5.25 V. 
V, ~ 5.5 V 
0.1 
mA 


IIH 
Control inputs 
Vee 
~ 5.25 V. 
20 


A or B ports! 
V, = 2.7 V 
.A 
20 


IlL 
Control inputs 
Vec 
~ 5.25 V, 
V, ~ 0.4 V 
-0.1 
mA 
A or B portst 
-0.1 


IOS§ 
Vee 
~ 5.25 V. 
Va 
= 0 V 
-75 
-250 
mA 
I 'ALS29863 
Vee 
~ 5.25 V 
40 
65 
'ce 
I 'ALS29864 
mA 
40 
65 


t All typical 
values 
are at Vec 
= 
5 V, TA 
= 25°C. 
t For I/O ports, the parameters IIH and III include the off-state 
output current. 


§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
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SN74ALS29863, 
SN74ALS29864 
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TEST 
VCC - 
5 V. 
VCC - 
4.75 
V to 5.25 V. 
FROM 
TO 
PARAMETER 
CONDITIONS 
TA - 
25°C 
TA - 
O°C to 70°C 
UNIT 
IINPUT) 
(OUTPUT) 
See Figure 1 
MIN 
TYP 
MAX 
MIN 
MAX 


tpLH 
7.5 
11 
15 


tPHL 
CL ~ 300 pF 
11 
16 
18 


A or 8 
8 or A 
ns 


lpLH 
3.5 
6 
8 


lpHL 
CL = 50 pF 
6.5 
8 
10 


lPZH 
G"A8 
13 
17 
20 


lpZL 
CL = 300 pF 
16 
21 
23 
or 
A or B 
ns 


lpZH 
G"BA 
6.5 
12 
15 


lpZL 
CL ~ 50 pF 
9.5 
12 
15 


tPHZ 
G"AB 
10 
16 
17 


lpLZ 
CL ~ 50 pF 
4 
9 
12 
or 
A or B 
ns 
tpHZ 
G"BA 
CL ~ 5 pF 
4.5 
8 
9 


lpLZ 
4.5 
8 
9 
» 
r0- 
C/) 


Ql~ 
SN74ALS29864 
switching characteristics 
C. 
» 
C/) 
(") 
=t' 
(') 
c:;:+ 
en 


FROM 
TO 
TEST 
Vcc 
- 
5 V. 
VCC - 
4.75 
V to 5.25 V. 


PARAMETER 
CONDITIONS 
TA - 
25°C 
TA - 
OoC to 70°C 
UNIT 
IINPUT) 
(OUTPUT) 
See Figure 1 
MIN 
TYP 
MAX 
MIN 
MAX 


lpLH 
8 
11 
14 


tpHL 
CL ~ 300 pF 
10 
12.9 
14 
A or B 
B or A 
ns 


lPLH 
5 
7 
8 


tPHL 
CL = 50 pF 
3 
5.9 
7.5 


lPZH 
G"AB 
11 
17 
20 


lPZL 
CL = 300 pF 
19 
23 
24 
or 
A or B 
ns 


lpZH 
G"BA 
6.5 
12 
15 


tpZL 
CL = 50 pF 
9.5 
12 
15 


tPHZ 
G"A8 
10 
16 
17 


lpLZ 
CL ~ 50 pF 
4 
9 
12 
or 
A or B 
ns 


lpHZ 
G"BA 
6 
8 
9 


lpLZ 
CL = 5 pF 
3.5 
8 
9 
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SN74ALS29863. 
SN74ALS29864 
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


Vcc 


Sl~ 


180 {l 


ALL DIODES 
lN916 
OR 
lN3064 


TEST 
Sl 
S2 


tpLH 
Closed 
Closed 


tpHL 
Closed 
Closed 


tpZH 
Open 
Closed 


tpZL 
Closed 
Open 


tpHZ 
Closed 
Closed 


tPLZ 
Closed 
Closed 


TIMING 
./.~----- 
3 V 


INPUT 
4_'.:.5~ __ 
---0 
V 


••. tsu""" 
th ~ 


~ 


l 
-:----3V 
DATA 
1.5 V 
1.5 V 
INPUT 
0 V 


VOLTAGE WAVEfORMS 
SETUP AND HOLD TIMES 


~---3V 


--./f1.:JV 
I.::)V~OV 


.......-- 
tw 
----- 


~ 
tw 
---; 
3V 


~'.5V15V~ 
~---OV 


VOLTAGE WAVEfORMS 
PULSEDURATIONS 


INPUT 
$1.5 
V 
\ 
~~- 
- 
3 V 
..J, 
I ~.----0 
V 


tPLH~ 
~tPHL 


IN-PHASE 
I 
I' 
I 
~,-~~ 
VOH 
OUTPUT 
I 
1.5 V: e 
, 
I 
VOL 
tpHL~ 
~tpLH 


\ 
' 
~VOH 
OUT-Of-PHASE 
1.5 V 
1.5 V 
OUTPUT 
•• 
. 
VOL 


~15V 
-F 


3V 


h~~~·--oV 


tPZL-+l 
~ 
I 


~ 


I 
J_~L~1._J~ 
__ 
~4.5V 


I 
I 
I 
WAVEfORM 
1 
I 
~I 
~1.5V 
ISee Note 81 
I 
1.5 V 
I 
__t. 


I 
-~ 
VOL 
tpZH-+l 
I+tPHZ-+I 
14- 
LO.5 
V 


~ 


I 
~-i-VOH 
WAVEfORM 2 
I 
5 V 


IS•• Not. 
81 
1.5 V 
~ 1. 
0.5 V 
-------- 
~OV 


NOTES; 
A. Cl includes probe and jig capacitance. 
S. Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 
2 is for an output with internal conditions such that the output is high except when disabled by the output controL 


C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, 


tf s 2.5 ns. 
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Numerical 
Index 
Glossary 
Explanation 
of Function 
Tables 
D Flip-Flop 
and Latch 
Signal 
Conventions 


Thermal 
Information 
Parameter 
Measurement 
Information 


Functional 
Index 


__ 
L_i"_e_a_r_'"_t_e_rf_a_c_e_A_L_s_c_i_rc_u_i_ts 
1I 


Advanced 
Schottky 
Family 
(ALS/ASI 


Metastable 
Characteristics 


Ordering 
Instructions 
Package 
Data 


II 


ADVANCE 
INFORMATION 


• 
Meets IBM 360/370 
I/O Interface 
Specification 
GA22-6974-3 
(Also see 
SN75AlS1301 


• 
Minimum 
Output Voltage of 3.11 V at 
10H - 
-60 
mA 


• 
Fault Flag Circuit Output Signals Driver 
Output 
Fault 


• 
Fault-Detection 
Current limit 
Circuit 
Minimizes 
Power Dissipation 
During a Fault 
Condition 


• 
Advanced 
low-Power 
Schottky 
Circuitry 


• 
Dual Common Enable 


• 
Individual 
Fault Flags 


• 
Designed to be an Improved Replacement 
for the MC3481 


SN75ALS126 
QUADRUPLE LINE DRIVER 


1Y 
1F 
1A 


1,2G 
2A 
2F 
2Y 
GND 


Vcc 


4Y 
4F 


4A 
3AG 
3A 
3F 
3Y 


The 
SN75AlS 
126 
quadruple 
line 
driver 
is 
designed 
to 
meet 
the 
IBM360/370 
I/O 
specifications GA22-6974-3. 
The output voltage 
3 


is 3.11 volts minimum (at 10H = 
- 59.3 milliamperes) over the recommended 
ranges of supply voltage 
(4.5 volts to 5.5 volts) and temperature 
(DOCto 70°C). 
Driver outputs use a fault-detection 
current-limit 
circuit to allow high drive current but still minimize power dissipation when the output is shorted to ground. 
The SN75AlS 
126 is compatible 
with 
standard TTl 
logic and supply voltages. 
~ 


The SN'75AlS126 
employs 
the IMPACTN process to achieve fast 
switching 
speeds and low 
power 
.~ 
dissipation. 
Fault-flag circuitry 
is designed to sense and signal a line short on any Y line. Upon detecting 
.~ 
an output fault condition, 
the fault-flag 
circuit forces the driver output into a low state and signals a fault 
(J 
condition 
by causing the fault-flag 
output 
to go low. 
C/) 


The SN75AlS126 
will drive a 50-ohm load as required in the IBM GA22-6974-3 
specification 
or a 90-ohm 
<J. 
load as used in many I/O systems. Optimum performance 
can be achieved when the device is used with 
G) 
either the SN75125, 
SN75127, 
SN75128, 
or SN75129 
line receivers. 
(,) 


~ 
G).•.. 
.5 


1 U16 


2 
15 
3 
14 
4 
13 


5 
12 
6 
11 


7 
10 
8 
9 


INPUTS 
OUTPUTS 


G 
A 
y 
F 


L 
X 
L 
H 


H 
H 
H 
H 


H 
H 
S 
L 


H =- high level. L = low level. 
X = 
irrelevant. 
S = 
shorted 
to 
ground 


ADVANCE 
INFORMATION 
documentl 
contlin 
~:;:~:ro:;h~= 
o~r=::~~::::~~ 
dill end other lpICificltionl 
.r. subject to chlnge 
wtthout notice. 
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." 
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SN75ALS126 
QUADRUPLE LINE DRIVER 


logic symbol t 


&t> 
lA 
(31 
lEN2 
{21 IF 


Gl 
{11 lY 


1.2G 
(4) 


&t> 
3EN4 
{61 2F 


G3 
(51 


2A 
4~ 
(71 2Y 


(111 
{101 3F 
3A 


(91 3Y 


3AG 


(12) 


(141 4F 


4A 
(131 
(15) 
4Y 
II 
schematics of inputs and outputs 


A Inputs: 
Req - 
20 kO NOM 
G Inputs: 
Req - 
10 kO NOM 


1A 
(3) 


1.2G 
(41 


(21 


111 lV 


161 2~ 


171 2Y 


1101 
3~ 


191 3V 


1141 4~ 


(151 4V 
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3A 1'1. 


3,4G 
(12) 


Vcc 


20 kO 
NOM 


TYPICAL 
OF F OUTPUTS 


VCC 


SN75ALS126 
QUADRUPLE LINE DRIVER 


Supply voltage, 
VCC 
. 
Input voltage 
. 
. 
Continuous 
total dissipation 
at (or below) 25°C 
free-air temperature 
(see Note 1): 


D package 
950 mW 


J package. 
. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. .. 
1025 mW 


N package 
. . . . . .. 
1150 mW 
Operating free-air temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
O°C to 70°C 


Storage temperature 
range. 
. .. 
. 
-65°C 
to 150°C 


Lead temperature 
1,6 mm (1/16 inch) from case for 10 seconds: 
D, N package. 
260°C 


Lead temperature 
1,6 mm (1/16 inch) from case for 60 seconds: 
J package... 
. .. 
300°C 


MIN 
NOM 
MAX 
UNIT 


Supply voltage. 
VCC 
4.5 
5 
5.95 
V 


High·level 
input voltage. 
VIH 
2 
V 


Low-level 
input voltage, 
Vll 
0.8 
V 


High-level output current, 
IOH 
-59.3 
mA 


Operating 
free-air temperature, 
TA 
0 
70 
°c 


TEXAS "11 
INSTRUMENTS 


II 


II 


SN75ALS126 
QUADRUPLE LINE DRIVER 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Input clamp voltage 
A,G 
II = 
-18 
mA 
-1.5 
V 


VCC - 
4.5 V, 
10H - 
59.3 
mA 
y 
3.11 
VIH ~ 2 V 


VCC - 
5.25 V, 10H - 
41 mA 
VOH 
High-level output 
voltage 
Y 
3.9 
V 


VIH ~ 2 V 


F 
VCC - 
4.5 V, 
10H - 
-400 
"A 
2.5 
VIH = 2 V 


Y 
VCC - 
5.5 V, 
10L - 
240 "A, 
0.15 


VIL ~ 0.8 V 


VOL 
Low-level output 
voltage 
VCC - 
5.95 V, 10L - 
1 mA, 
V 
y 
0.15 


VIL = 0.8 V 


F 
VCC ~ 4.5 V, 
10L ~ 8 mA, 
Y at 0 V 
0.5 


y 
VCC - 
4.5 V, 
VIL - 
0, 
Va 
- 
3.11 
V 
100 


IOloffl 
Off-state 
output current 
y 
VCC - 
0, 
VIL - 
0, 
VO-3.11V 
200 
"A 


A 
100 


II 
Input current 
(; 
VCC = 4.5 V, 
VIH = 5.5 V 
"A 
400 


~ 
20 


IIH 
High-level input current 
VCC = 4.5 V, 
VIH ~2.7 V 
"A 
G 
80 


~ 
250 
IlL 
low-level 
input current 
G 
VCC ~ 5.95 V, VIL ~ 0.4 V 


-1000 
"A 


Y 
-5 
---=- 
VCC ~ 5.5 V, 
Va 
~ 0 
F 
-15 
-100 
105 
Short-circuit 
output 
mA 


~ 
-5 


F 
Vcc 
~ 5.95 
V, Vo 
~ 0 
-15 
-110 


Supply current, all 
VCC = 5.5 V; 
No load 
25 
ICCH 
mA 


outputs 
high 
VCC - 
5.95 
V, No load 
27 


Supply current, 
VCC - 
5.5 V, 
No load 
45 
ICCL 
mA 
Y outputs low 
VCC - 
5.95 V, No load 
47 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


tpLH 
Propagation 
delay 
time. 
30 
low-to-high-Ievel 
output 
VCC ~ 4.5 V to 5.5 V, 
ns 


tPHL 
Propagation 
delay time. 


A 
y 
RL ~ 50 D, 
CL ~ 50 pF, 
28 
high-to-Iow-Ievel 
output 
VHlrefJ 
~ 3.11 
V, 
ns 


tPLH 
Ratio 
of propagation 
See Figures 1 and 2 
0.3 
3 


tPHL 
delay times 


tPLH 
Propagation 
delay 
time. 
VCC = 5.25 
V to 5.95 V, 
34 
low-to-high-Ievel 
output 
RL = 90 D, 
CL ~ 50 pF, 
ns 


A 
y 


tPHL 
Propagation delay time. 
VH(ref) = 3.9 V 
34 
high-to-Iow-Ievel 
output 
See Figures 1 and 2 
ns 


tPLH 
Propagation delay time. 


VCC ~ 5 V, 
RL ~ 2 kD, 
45 
low-to-high-Ievel 
output 
ns 


A 
F 
CL = 15 pF, 
Propagation delay time. 
tpHL 
high·to·low·level 
output 
See Figures 1 and 2 
75 
ns 
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SN75ALS126 
QUADRUPLE LINE DRIVER 


IW --l 
IplH ----+1 
I+- 
~ 
~ 
IplH 
I 
1---- 
1 
;I 
VH(r8fl 
: \ 


Y OUTPUT 
••1"". 
1_ 
0.5 V 


1 
I 
I 
I 
I-IpHl -J 
~ 
IplH 
] 


F OUTPUT 
--------_ 
I 
1 .------- 
VOH 
DRIVER 


1. 
3VV 1.3V 
_ 
~~l;~'ON 


- 
- 
VOL 


NOTE A: The input pulse is supplied by a generator having the following 
characteristics: 
PRR = 1 MHz, duty cycle = 50%, tr ~ 6 ns,II 
tf 
s 6 ns, Zout 
= 50 O. 


FIGURE 
1. 
INPUT 
AND 
OUTPUT 
VOLTAGE 
WAVEFORMS 


"T' 
Cl 
- 
15 pF 
-4:- 
(S88 
NOl8 AI 
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ADVANCE 
INFORMATION 
SN75ALS130 
QUADRUPLE LINE DRIVER 


• 
Meets IBM 360/370 
I/O Interface 
Specification 
GA22-6974-3 
(Also see 
SN75ALS126) 
1 U16 


2 
15 


3 
14 


4 
13 


5 
12 
6 
11 


7 
10 


B 
9 


tY 
tW 


tA 


G 
2A 
2W 
2Y 
GND 


• 
Minimum 
Output Voltage of 3.11 
V at 
10H 
- 
-60 mA 


• 
Fault- Flag Circuit Output 
Signals Driver 
Output 
Fault 


• 
Fault-Detection 
Current Limit Circuit 
Minimizes 
Power Dissipation 
During a Fault 
Condition 


• 
Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Common Enable and Common Fault Flag 


• 
Designed to be an Improved Replacement 
for the MC3485 


INPUTS 
OUTPUTS 
Gt 
A 
Y 
Ft 
W 


L 
X 
L 
H 
H 


X 
L 
L 
H 
H 


H 
H 
H 
H 
L 


H 
H 
S 
L 
H 
description 


The 
SN7 5ALS 130 
quadruple 
line 
driver 
is 
designed 
to 
meet 
the 
IBM 
360/370 
110 
specifications GA22-6974-3. 
The output voltage 
is 
3.11 
volts 
minimum 
(at 
10H 
= 
- 59.3 
milliamperes) over the recommended 
ranges of 
supply 
voltage 
(4.5 
volts 
to 
5.5 
volts) 
and 
temperature 
(0 °e to 70oel. 
Driver outputs use 
a fault-detection 
current limit circuit to allow high 
drive current but still minimize power dissipation 
when 
the 
output 
is shorted 
to 
ground. 
The 
SN75ALS 130 is compatible 
with standard TTL 
logic and supply voltages. 


The SN75ALS130 
employs 
the IMPAeT~ 
process to achieve fast 
switching 
speeds and low 
power 
dissipation. 
Fault-flag circuitry 
is designed to sense and signal a line short on any Y line. Upon detecting 
an output fault condition, 
the fault-flag 
circuit forces the driver output into the off (low) state and signals 
a fault condition 
by causing the fault-flag 
output 
to go low. 


H = high level. L = low level. 
X 
= 
irrelevant. 
S = 
shorted 
to 
ground 
t G and F are common to the four 
drivers. If any of the four Y 
outputs is shorted. the Fault- 
Flag will respond. 


The SN75ALS130 
will drive a 50-ohm load as required in the IBM GA22-6974-3 
specification 
or a 90-ohm 
load as used in many I/O systems. 
Optimum performance 
can be achieved when the device is used with 
either the SN75125, 
SN75127, 
SN75128, 
or SN75129 
line receivers. 


The SN75ALS130 
is characterized 
for operation from ooe 
to 70oe. 
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SN75ALS130 
QUADRUPLE LINE DRIVER 


5' 
r+ 
tThis 
symbol is in accordance with ANSI/IEEE Std 91+1984 
and 


CD 
lEe Publication 
617-12. 


~ 
ello 
CD 
:t>r- 
fJ) 
(")~. 
oc 
::+' 
en 


logic diagram (positive logic) 


G 14} 
1121 F 


1161 vCC 


111 lY 


1211W 


17} 2Y 


1612W 


IS} 3Y 


11013W 
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SN75ALS130 
QUADRUPLE LINE DRIVER 


A Inputs: 
Req - 
20 kll NOM 


G Inputs: 
Req - 
10 kll NOM 


Vcc 


20 kll NOM 
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SN75ALS130 
QUADRUPLE LINE DRIVER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, 
VCC 
. 


Input voltage 
. 


Continuous 
total 
dissipation 
at (or below) 
25 DC free-air temperature 
(see Note 1): 
D package 
J package 
N package 
Operating 
free-air temperature 
range. 


Storage temperature 
range 
... 
Lead temperature 
1,6 mm (1/16 
inchl from case for 10 seconds: 
D, N package 
Lead temperature 
1,6 mm (1/16 
inch) from case for 60 seconds: 
J package 


950 mW 


1025 
mW 
1150 
mW 
ooC to 70°C 
- 65°C 
to 150°C 
260°C 
300°C 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, V,..,.. 
4.5 
5 
5.95 
V 


High-level input voltage. VIH 
2 
V 


Low-level input voltage. 
VIL 
0.8 
V 


High·level output current, 
IOH 
-59.3 
mA 


Operating free-air temperature. 
TA 
0 
70 
°e 


electrical characteristics over recommended operating free-air temperature and supply vOltage range 
(unless otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


VIK 
Input clamp voltage 
A,G 
11= -18 
mA 
-1.5 
V 


Y 
Vee 
= 4.5 V, 
IOH = 
-59.3 
mA, 
VIH = 2 V 
3.11 


VOH 
High-level output voltage 
Y 
V,..r- 
= 5.25 V, InH = 
-41 
mA. 
VIH -2V 
3.9 
V 


W 
Vee 
= 4.5 V. 
10H = 
-400.A. 
VIH = 2 V 
2.5 
y 
Vee 
- 
5.5 V. 
10L - 
- 240 .A. 
VIL = 0.8 V 
0.15 


Y 
Vee 
- 
5.95 V, 10L - 
-1 mA. 
VIL - 
0.8 V 
0.15 


VOL 
Low-level output voltage 
V 


F 
V,..,.. = 4.5 V, 
10L = 8 mA, 
y at 0 V 
0.5 


W 
Vee 
= 4.5 V. 
10L = 8 mA 
0.5 


y 
Vee 
= 4.5 V. 
VIL = O. 
Vo 
= 3.11 V 
100 


1010ffi 
Off-state 
output 
current 
y 
Vee 
= O. 
VIL = O. 
Vo 
= 3.11 V 
.A 
200 


10H 
High-level output 
current 
F 
Vee 
= 5.95 V. VOH = 5.95 V 
100 
.A 


II 
Input current 
~ 
Vee 


100 
= 4.5 V, 
VIH = 5.5 V 
.A 
G 
400 


IIH 
High-level input current 


....!:..- 


Vee 
= 4.5 V. 
VIH = 2.7 V 
20 


G 
80 
.A 


IlL 
Low-level input current 


....!:..- 


Vee 
= 5.95 V. VIL = 0.4 V 


250 


G 
- 1000 
.A 


--.!- 


Vee 
5.5 V. 
Vo 
= 0 


-5 
= 
W 
-15 
- 100 
10S 
Short-circuit output 
-l- 
mA 


Vee 
5.95 V. Vo 
= 0 
5 
= 
W 
-15 
-110 


leeH 
Supply current, all 
Vee 
= 5.5 V. 
No load 
30 


outputs 
high 
Vce 
- 
5.95 V. No load 
mA 
32 


leeL 
Supply current, 
Vee 
- 
5.5 V. 
No load 
45 


Y outputs 
low 
Vee 
5.95 V. No load 
mA 
= 
47 
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SN75ALS130 
QUADRUPLE LINE DRIVER 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
MAX 
UNIT 


Propagation delay time. 
30 
ns 
tpLH 
low-to-high·level 
output 
VCC 
~ 4.5 V to 5.5 V, 


tPHL 
Propagation 
delay 
time. 


A 
y 
RL = 500, 
CL ~ 50 pF, 
28 
ns 
high-to-Iow-Ievel 
output 
VH(refi 
= 3.11 
V,lnput 
f ~ 
1 MHz 


tpLH 
Ratio of propagation 
See Figures 1 and 2 
0.3 
3 
tpHL 
delay times 


Propagation 
delay 
time. 
VCC 
- 
5.25 
V to 5.95 V, 
34 
tpLH 
low-to-high-Ievel 
output 
RL = 900, 
CL = 50 pF, 
ns 


A 
y 
Propagation 
delay 
time. 
VH(refl 
~ 3.9 V, 
Input f = 5 MHz 
34 
tpHL 
high-to-Iow-Ievel 
output 
See Figures 1 and 2 


ns 


tpLH 
Propagation 
delay 
time, 
VCC = 5 V, 
RL ~ 2 kO, 
34 
ns 


low-to-high-Ievel 
output 
A 
W 
CL = 15 pF, 


tPHL 
Propagation 
delay time. 
See Figures 1 and 2 
21 
ns 


high-to-Iow-Ievel 
output 


tpLH 
Propagation 
delay time, 
VCC 
~ 5 V, 
RL ~2 kO, 
45 
ns 
low-to-high-Ievel 
output 
A 
F 
CL ~ 
15 pF, 


tpHL 
Propagation 
delay 
time. 
See Figures 1 and 2 
75 
ns 
high-to-Iow-Ievel 
output 
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QUADRUPLE LINE DRIVER 


CL-15pF 
J IS•• Not. Bl 


5V 


~ 


2klJ 


F OUTPUT 


CL - 
15 pF 
IIS•• Not. BI 
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ADVANCE 
INFORMATION 
SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


• 
8-Channel 
8idirectional 
Transceiver 


• 
High-Speed Advanced 
Low·Power 
Schottky 
Circuitry 


• 
Low Power Dissipation 
... 
46 mW Max .per 
Channel 


• 
Fast Propagation 
Times ... 
20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver Hysteresis 
... 
650 mV Typ 


• 
Open-Collector 
Driver Output 
Option 


• 
No Loading of Bus When Device is Powered 
Down 
(VCC - 
0) 


• 
Power-Up/Power-Down 
Protection 
(Glitch- 
Free) 


description 


The 
SN75ALS 
160 
eight-channel 
general- 
purpose interface bus transceiver is a monolithic, 
high-speed, 
Advanced 
Low-Power 
Schottky 
device 
designed 
for 
two-way 
data 
communications 
over single'ended transmission 
lines. It is designed to meet the requirements of 
IEEE Standard 
488-1978. 
The 
transceiver 
features driver outputs that can be operated in 
either the passive-pullup 
or three-state 
mode. If 
Talk Enable (TEl is high. these ports have the 
characteristics 
of passive-pull up outputs 
when 
Pullup Enable (PEl is low, 
and of three-state 
outputs 
when PE is high. Taking TE low places 
these 
ports in the high-impedance 
state. 
The 
driver outputs 
are designed to handle loads up 
to 48 milliamperes 
of sink current. 


An active turn-off 
feature has been incorporated 
into the bus-terminating 
resistors 
so that 
the 
device 
exhibits 
a high impedance 
to the bus 
when 
VCC 
= 
O. When 
combined 
with 
the 
SN75ALS161 
or SN75ALS162 
management 
bus transceiver, 
the pair provides the complete 
16-wire 
interface 
for the IEEE 488 
bus. 


The SN75ALS 160 is manufactured 
in a 20-pin 
package and is characterized for operation from 
ooC to 70°C. 


ow, J, DR N PACKAGE 


(TOP VIEW' 


TE 
1 U20 
VCC 


B1 
2 
19 
01 


B2 
3 
18 
02 


B3 
4 
17 
03 
GPIB 
B4 
5 
16 
04 
TERMINAL 
110 
PORTS 
B5 
6 
15 
05 
110 PORTS 


B6 
7 
14 
06 


B7 
8 
13 
07 


B8 
9 
12 
08 


GNO 
10 
11 
PE 


FUNCTION 
TABLES 


EACH DRIVER 
EACH RECEIVER 


INPUTS 
OUTPUT 
0 
TE 
PE 
B 


H 
H 
H 
H 


L 
H 
X 
L 


H 
X 
L 
zt 


X 
L 
X 
zt 


INPUTS 
OUTPUT 


B 
TE 
PE 
0 


L 
L 
X 
L 


H 
L 
X 
H 


X 
H 
X 
Z II 


ADVANCE 
INFORMATION 
documents 
contain 
~~~:~:rO~;h~: 
o~r3e~e~~:er:~C::::=rs:~ 
iIati Ind other specifications 
If' subject to change 
without notice. 


H = high level, L = low level, X = irrelevant, 
Z = high·jmpedance 
state. 
t This is the high-impedance 
state 
of a normal 3·state 


output modified by the internal resistors to VCC and 
g'round. 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


logic symbol t 


PE 111) 


logic diagram (positive logic) 


PE (11) 


TE (11 


01 (19) 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
lEG Publication 
61 7-12. 
VIDesignates 3-state outputs. 
t) Designates passive-pull up outputs. 


Driver output 
Req = 30 n NOM 
Receiver output 
Req = 110 0 NOM 
Circuit inside dashed lines is on the driver outputs only. 


GPIB 
I/O 
PORTS 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise 
noted) 


Supply voltage, Vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 


Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 


Low-level 
driver output 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 
100 mA 


Continuous 
total dissipation 
at (or below) 25°C 
free-air temperature 
(see Note 2): 


DW package. 
. . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1125 mW 
J package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
1375 mW 
N package 
1150 mW 
Operating free-air temperature 
range. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
ooC to 70°C 
Storage temperature 
range 
- 65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 
inch) from the case for 60 seconds: 
J package 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from the case for 10 seconds: 
DW or N package 
260°C 


NOTES: 
1. All voltage values are with respect to network ground terminal. 
2. 
For operation above 25°C 
free-air temperature, 
derate the OW package to 720 mW at 700e 
at the rate of 9.0 mW/oC, 
derate 


the J package to 880 
mW at 700e 
at the rate of 11.0 
mW/oC. 
and derate the N package to 736 
mW at 700e 
at the rate 
of 9.2 mW/·C. 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, VCC 
4.75 
5 
5.25 
v 


High-level input voltage. VIH 
2 
V 


Low-level input voltage. VIL 
0.8 
V 


Bus ports with puUups active 
-5.2 
mA 
High-level output current, IOH 
Terminal ports 
-800 
.A 


Bus ports 
48 
Low-level output current. IOL 
mA 


Terminal ports 
16 


Operating free-air temperature, 
TA 
0 
70 
·C 
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II 


• 


SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST eONolTIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II ~ -18 
mA 
-0.8 
-1.5 
V 


Vhys 
Hysteresis 


8us 
0.4 
0.65 
V 


IVT+ 
- 
VT-I 


VOH* 


High-level 
Terminal 
10H = 
-800.A, 
TE at 0.8 V 
2.7 
3.5 
V 
output voltage 
Bus 
10H = 
- 5.2 mA, 
PE and TE at 2 V 
2.5 
3.3 


Low·level 
Terminal 
10L = 16 mA, 
TE at 0.8 V 
0.3 
0.5 


VOL 
V 


output voltage 
Bus 
10L - 
48 mA, 
TE at 2 V 
0.35 
0.5 


II 
Input current at 


Terminal 
VI = 5.5 V 
0.2 
100 
.A 
maximum 
input voltage 


IIH 
High·level input current 
Terminal, 
VI = 2.7 V 
0.1 
20 
.A 


IlL 
Low-level 
input current 
PE, or TE 
VI ~ 0.5 V 
-10 
-100 
.A 


Ilibusl 
~ 0 
2.5 
3.0 
3.7 
VI/Olbusl 
Voltage 
at bus port 
Driver disabled 
V 


Ilibusl 
- 
12 mA 
1.5 


Vllbus) 
= -1.5 
V to 0.4 V 
-1.3 


Vllbusl 
= 0.4 V to 2.5 V 
0 
-3.2 


+2.5 


Current into bus port 
Vllbus) 
= 2.5 V to 3.7 V 


1I/0Ibusi 
Power on 
Driver disabled 
-3.2 
mA 


Vllbus) 
~ 3.7 Vto 
5 V 
0 
2.5 


Vllbusl 
- 
5 V to 5.5 V 
0.7 
2.5 


Power off 
VCC - 
0, 
Vllbusl 
- 
0 V to 2.5 V 
-40 
.A 


Short·circuit 
Terminal 
-15 
-35 
-75 
10S 
mA 
output 
current 
Bus 
-25 
-50 
-125 


Ice 
Supply current 
No load 
I Terminal 
outputs low and enabled 
42 
56 
I Bus outputs low and enabled 
mA 
52 
70 


Ci/o{busl 
Bus-port capacitance 
VCC - 
5 V to 0 V, VI/O - 
0 to 2 V, 
30 
pF 
f ~ 1 MHz 


t All typical values are at VCC 
= 5 V, TA = 25°C. 
t VOH applies to three-state 
outputs only. 
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SN75ALS160 


OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


switching 
characteristics 
over recommended range of operating free-air temperature (unless otherwise 
notedl. 
VCC - 
5 V 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


'pLH 
Propagation 
delay 
time. 
10 
20 
low-to-high·level 
output 
Terminal 
Bus 
CL ~ 30 pF. 


ns 


'pHL 
Propagation 
delay time. 
See Figure 1 


12 
20 
high· to-low-level 
output 


'pLH 
Propagation 
delay time. 


5 
10 
low-to· high· level output 
CL ~ 30 pF. 


Bus 
Terminal 
ns 


'pHL 
Propagation 
delay 
time, 
See Figure 
2 
7 
14 
high-to-Iow-Ievel output 


tpZH 
Output enable time to high level 
11 
20 


tpHZ 
Output disable time from high level 
TE 
Bus 
CL ~ 
15pF. 
3 
10 


tpZL 
Output enable time to low level 
See Figure 3 
1B 
35 


ns 


tpLZ 
Output disable time from low level 
5 
20 


'PZH 
Output 
enable time 
to high level 
5 
20 


'pHZ 
Output disable time from high level 


TE 
Terminal 
CL = 15 pF. 
B 
20 


'PZL 
Output enable time to low level 
See Figure 4 
9 
20 


ns 


'PLZ 
Output disable time from low level 
8 
20 


'en 
Output 
pull-up enable time 
PE 
Bus 
CL = 15 pF. 
3 
10 


tdis 
Output 
pull-up disable time 
See Figure 5 
4 
12 


ns 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


2000 
0:::) 
I 


1.5V 


tpLH~ 
I 


BOUTPUT 
2.2V 


4800 


'\.: 
- 
- 
-3V 


• 
0 V 


tpHL~ 
,- 
--VOH 
I 
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I 
I 
I 
I 
_____ 
J 


TE 


3V 


\::---3V 


I . 
0 V 


tpHL~ 
...!_--v 


I 
OH 


1.5V 


\".: 
-- 
--3V 


• 
0 v 
'PHZ---'" 


4.3V 
B'=i. 
v 


240 n 
I 
tpLH~ 
II 
o OUTPUT 
1.5V 
no 


=i.V 


tpZH---t 
.- 


BOUTPUTI 
I 
Slto3V 
I 
1 
2V 
SZOl'EN 
I 


tpZL~ 
I 
I 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PRR :s 1 MHz. 50% duty cycle. tr S 6 ns, 


tf :s6 ns, Zout = 50 O. 
B. CL includes probe and jig capacitance. 


SN75ALS160 


OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


~~.5_V 
,.,. 


IPZH~ 
I"'.: 


o OUTPUT I 
I 


81103 
V I 


52""EN 
I 


'PZL --I 
,..- 


o OUTPUT 
I 


51 to GND 


0.1 V 
-----vOl 


VOLTAGE 
WAVEFORMS 


I 
lon--i 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR s , MHz. 50% duty 
cycle, 
tr .s 6 ns, 
tf 
s6 
ns, Zout 
= 50 n. 


B. CL includes probe and jig capacitance. 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


4.0 
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IOH-High-Level Output Current-mA 


4.0 


3.5 


> 
3.0 
I 
8- 
2.5 
l! 
"0> 
2.0 
;~ 
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0 
I0> 
1.0 


0.5 
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No load 
TA = 25°C 


VT- 
VT+ 
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0.4 
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VI-Input 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 
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VCC = 5 V 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


OW, J, DR N PACKAGE 


(TOP VIEW) 


• 
Designed to Implement 
Control 
Bus 


Interface 


• 
Designed for Single Controller 


• 
High-Speed 
Advanced 
Low-Power 
Schottky 


Circuitry 


• 
Low Power Dissipation 
... 
46 mW Max per 
Channel 


• 
Fast Propagation 
Times ... 
20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver Hysteresis 
... 
650 mV Typ 


• 
Bus-Terminating 
Resistors Provided on 
Driver Outputs 


• 
No Loading of Bus When Device is Powered 
Down 
(VCC - 
0) 


• 
Power-Up/Power-Down 
Protection 
(Glitch-Free) 


1 U20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 


10 
l' 


TE 
REN 
IFC 
NDAC 
NRFD 
DAV 
EOI 
ATN 
SRQ 
GND 


VCC 
REN 
IFC 
NDAC 
NRFD 
DAV 
EOI 
ATN 
SRQ 
DC 


GPIB 


110 
PORTS 


TERMINAL 


1/0 PORTS 


NAME 
IDENTITY 
CLASS 


DC 
Direction Control 


TE 
Talk Enable 
Control 


ATN 
Attention 


SRQ 
Service 
Request 
Bus 


REN 
Remote 
Enable 
Management 


IFC 
Interface 
Clear 


EOI 
End or Identify 


DAV 
Data Valid 
Data 


NDAC 
Not Data 
Accepted 
Transfer 


NRFD 
Not 
Ready 
for Data 


description 


The 
SN75ALS 
161 
eight-channel 
general- 


purpose interface bus transceiver is a monolithic, 
high-speed, 
Advanced 
Low-Power 
Schottky 
process 
device 
designed 
to provide 
the 
bus- 
management and data-transfer 
signals between 
operating 
units 
of 
a 
single 
controller 
instrumentation 
system. 
When combined 
with 
the 
SN75ALS 160 
octal 
bus transceiver, 
the 
SN75ALS161 
provides 
the complete 
16-wire 
interface 
for the IEEE 488 bus. 


The SN75ALS161 
features eight driver-receiver 
pairs connected in a front-to-back 
configuration 
to form input/output 
(I/O) ports at both the bus 
and terminal sides. The direction of data through 
these driver-receiver 
pairs is determined 
by the 
DC and TE enable signals. 


The driver outputs 
(GPIB I/O ports) feature active bus-terminating 
resistor circuits 
designed to provide a 


high impedance to the bus when VCC = O. The drivers are designed to handle loads up to 48 milliamperes 
of sink current. 
Each receiver features 
p-n-p transistor 
inputs for high input impedance 
and a guaranteed 


hysteresis 
of 400 millivolts 
minimum 
for increased noise immunity. 
All receivers have 3-state 
outputs 
to 


present a high impedance 
to the terminal 
when disabled. 


The SN75ALS161 
is manufactured 
in a 20-pin package and is characterized for operation from ooC to 70°C. 


ADVANCE 
INFORMATION 
documents 
contain 
~~~::=rO:;h~: 
o~r::V~~~~~~C::::~~~'sti~ 
dati end other specific.tions 
ar. subject to change 


without 
notice. 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


1<;7 


.IT 


l> 
3<;7 


1 
.IT 


l> 
1 ~ 


.IT 


l> 
1<;7 


.IT 


l> 
1<;7 


1 
.IT 


l> 
2<;7 


1 
.IT 


l> 
2" ~ 


.IT 


l> 
2"~ 


.IT 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
IEC Publication 617-12. 
\) Designates 3-5tate outputs. 
e Designates passive-pullup outputs. 


CONTROLS 
BUS-MANAGEMENT 
CHANNELS 
DATA-TRANSFER 
CHANNELS 


DC 
TE 
ATN' 
ATN' 
SRG 
REN 
IFC 
EOI 
DAV 
NDAC 
NRFD 


(Controlled 
by DCI 
(Controlled 
by TEl 


H 
H 
H 
r-L- 


R 
T 
R 
R 
T 
R 
R 
H 
H 
L 
R 


L 
L 
H 
,..!!- 


T 
R 
T 
T 
R 
T 
T 
L 
L 
L 
T 


H 
L 
X 
R 
T 
R 
R 
R 
R 
T 
T 


L 
H 
X 
T 
R 
T 
T 
T 
T 
R 
R 


H = high level. l = low level, R = receive, T = transmit, 
X = irrelevant 
Direction of data transmission 
is from the terminal side to the bus side. and the direction 
of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting 
in both directions. 


t ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOI whenever the DC 
and TE inputs are in the same ~tate. When DC and TE are in opposite states, the ATN channel functions 
as an independent transceiver 
only. 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


VCCffi-- 


9kU 


NOM 


INPUT 
• 
-- 


GNO 
__ 


L 
_ 


INPUT/OUTPUT 


PORT 


Circuit inside dashed lines is on the driver outputs only. 


L 
J 


INPUT/OUTPUT 
PORT 
Driver output ReQ = 30 n NOM 
Receiver output Req = 
110 n NOM 
Circuit inside dashed lines IS on the driver outputs only. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VCC (see Note 1) . . 
. . . . . . . . .. 
. . . . . . . .. 
7 V 


Input voltage. 
. . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 


Low-level driver output 
current. 
. . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. 
100 mA 
Continuous 
total dissipation 
at (or below) 25°C 
free-air temperature 
(see Note 2): 


DW package 
. . . . . . . . . . . . . . . . 
. . . . . . .. 
. . . 
1125 mW 


J package. 
. . . 
. . . . . . . . 
1375 mW 


N package. 
. 
. . . . . . . . . . 
. . . • . . . . . • . . . 
1150 mW 
Operating free-air temperature 
range. 
. . . . . . . . . . . . . . . 
. . . . . . . . . . .. 
OoC to 70°C 
Storage temperature 
range 
- 65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 inch) from the case for 60 seconds: J package. 
. . . . . . . 
300°C 
Lead temperature 
1,6 mm (1/16 inch I from the case for 10 seconds: DW or N package 
.. 
.. 
260°C 


NOTES: 
1. All voltage values are with respect to network ground terminal. 
2. 
For operation 
above 
25°C 
free·air temperature. 
derate 
the OW package 
to 720 
mW at 700e 
at the rate of 9.0 mWI OCt derate 
the J package 
to 880 
mW at 700e 
at the rate of 11.0 
mW/oC, 
and derate 
the N package 
to 736 
mW at 700e 
at the rate 
of 9.2 mW/oC. 
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SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


MIN 
NOM 
MAX 
UNIT 


Supply vollage. 
VCC 
4.75 
5 
5.25 
V 


High-level input voltage. VIH 
2 
V 


low-level 
input voltage. VIL 
0.8 
V 


Bus ports with pullups active 
5.2 
mA 
High-level output 
current, IOH 
Terminal ports 
-800 
.A 


Bus ports 
48 
Low-level output 
current. IOl 
mA 


Terminal ports 
16 


Operating 
free· air temperature. 
TA 
0 
70 
·C 


electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II ~ 
-18 
mA 
-0.8 
-1.5 
V 


Vhys 
Hysteresis 
(VT + 
- 
VT 
) 
8us 
0.4 
0.65 
V 


VOH* 


High-level 
Terminal 
10H = 
-800.A 
2.7 
3.5 
V 
output 
voltage 
Bus 
10H ~ 
-5.2 
mA 
2.5 
3.3 


Low-level 
Terminal 
IOL - 
16 mA 
0.3 
0.5 
VOL 
V 
output 
voltage 
Bus 
10L ~ 4B mA 
0.35 
0.5 


II 


Input current at 
Terminal 
VI ~5.5 V 
0.2 
100 
.A 
maximum input voltage 


High-level 
Terminal 


20 
IIH 
VI = 2.7 V 
0.1 
.A 
input current 
and 


Low-level 
control 
IlL 
VI ~ 0.5 V 
-10 
-100 
.A 
input current 
inputs 


VI/Olbus) 
Illbus) 
~ 0 
2.5 
3.0 
3.7 
Voltage at bus port 
Driver disabled 
V 


Illbus) 
- 
-12 
mA 
-1.5 


VI(bus) 
~ 
-1.5 
V 10 0.4 V 
-1.3 


Vl(bus) = 0.4 
V 10 2.5 V 
0 
-3.2 


+2.5 


Vl(bus) = 2.5Vl03.7V 
II/Olbus) 
Current into bus port 
Power on 
Driver disabled 
-3.2 
mA 


Vl(bus) 
= 3.7Vl05V 
0 
2.5 


Vl(busl 
- 
5 V 10 5.5 V 
0.7 
2.5 


Power off 
VCC 
~ O. 
Vllbusl 
~ 0 V 10 2.5 V 
-40 
.A 


Short-circuit 
Terminal 
-15 
-35 
-75 
105 
mA 
output current 
Bus 
-25 
-50 
-125 


ICC 
Supply current 
No load. 
TE and DC low 
55 
75 
mA 


Ci/o(bus) 
Bus-port capacitance 
VCC = 5 V 10 0 V. 
30 
pF 
VIIO = 0102 
V. 
f ~ 
1 MHz 


t All typical values are at VCC = 5 V. TA = 25°C. 
tVOH 
applies for three-state outputs only. 


TEXAS -II 
INSTRUMENTS 


SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


switching 
characteristics 
over recommended range of operating free-air temperature (unless otherwise 
noted). VCC - 
5 V 


TEST 
TYpt 
PARAMETER 
FROM 
TO 
MIN 
MAX 
UNIT 
CONDITIONS 


tpLH 
Propagation 
delay 
time. 


10 
20 
low-to-high-level 
output 
Terminal 
Bus 
CL ~ 30 pF. 
ns 


Propagation delay time. 
See Figure 1 
12 
20 
tpHL 
high-to-Iow-level 
output 


tPLH 
Propagation delay time. 


5 
10 
low-to-high-Ievel 
output 
Bus 
Terminal 
CL ~ 30 pF. 
ns 


tpHL 
Propagation delay time. 
See Figure 
2 
7 
14 
high-to-Iow-level 
output 


tpZH 
Output 
enable 
time to high level 
BUS 
30 


tpHZ 
Output disable time from high level 
IATTN. EOI. 
CL ~ 15 pF. 
20 
TE or DC 
ns 
tpZL 
Output enable time to low level 
REN.IFC. 
See Figure 
3 
45 


tpLZ 
Output disable time from low level 
and DAV) 
20 


tpZH 
Output 
enable time to high level 
20 


tPHZ 
Output disable time from high level 
TE or DC 
CL ~ 15 pF. 
25 
Terminal 
ns 
tpZL 
Output enable time to low level 
See Figure 4 
30 


tp, Z 
Output disable time from low level 
25 


FROM (BUS) 
OUTPUT UNDER 
TEST POINT 
TEST 


FROM (TERMINAL) 
OUTPUT UNDER 
TEST 


CL = 30 pF 
480 n 
JISH Note A) "= 


LOAD CIRCUIT 


CL - 30 pF 
J ISH Note AI 


LOAD CIRCUIT 


TERMINAL~----3V 
INPUT 
1.5V 
1.5V 
I 
IS•• Not. BI 
I 
0 V 


tPLH~ 
tPHL~ 


BUS 
~' 
2.2V 
-I---VOH 


OUTPUT 
1.0V 
VOH 


~~pSUT 
11.5V 
\-, 
: 
~ 
- 
- 
3 


0 


Vv 
---l: . (See Note 
B) 
w. 
_ 


tPLH--j4-+! 
tPHL~ 


~ 


:t'---VOH 
TERMINAL 
OUTPUT 
1.5 V 
1.5 V 


VOL 


FIGURE 
1. 
TERMINAL- 
TO-BUS 
PROPAGATION 
DElAY 
TIMES 
FIGURE 
2. 
BUS-TO-TERMINAL 
PROPAGATION 
DELAY 
TIMES 


NOTES: 
A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following 
characteristics: 
PAR :s 1 MHz. 50% duty cycle, tr :S6 ns, 


tf ,;6 ns. Zout 
= 50 O. 
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SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


FROM (BUS) 
OUTPUT UNDER 
TEST 
CL -15 pF 
J (SeeNot. Al 


--"'"r--------'\ 
r---- 
3V 


CONTROL 
*1.5V 
~1.5V 
INPUT __ J I\..._ ~~ ~o~ ~ _ J 
1 \... 
0 V 


tPZH-..l..... 
tPHZ-.I 
t-- 


BUS 
I 
I 
OUTPUT 
I 
I 
S10PEN 
I 
tpZL ---+----l 


--- 
••••• 
1 
\1.0 V 
BUS 
OUTPUT 
S1 CLOSED 


I 
I 
OV 
tPLZ~ 
~-3.5V 


0.5V 
- 
- 
- 
VOL 


FIGURE 
3. 
BUS ENABLE 
AND 
DISABLE 
TIMES 


FROM (TERMINAU 
OUTPUT 
UNDER TEST 


CL = 15 pF 
J(S•• Not. AI 


--"'"r--------~ r-----3V 


CONTROL 
V1.5V 
~15V 
INPUT 
i'\ 
(S•• Not. Bl 
Ii' 
__ 
..I I ~ 
J 1'- 
OV 


tPZH--! 
r-- 
tPHZ-..j 
r-- 


TERMINAL 
I 
I 
-gO%"---VOH 


OUTPUT 
I 
1.5 V 
I 
S10PEN 
I 
: 


tPZL--l 
t-- 
tPLZ--i 


TERMINAL 
I 
OUTPUT 
1.0 V 
S1CLOSED 


..... 
I 
I 
I 


0.7 V 


----- 
VOL 


VOLTAGE WAVEFORMS 


FIGURE 4. 
TERMINAL 
ENABLE 


AND 
DISABLE 
TIMES 


NOTES: 
A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following 
characteristics: 
PRR :s , MHz. 50% duty cycle, tr :s6 os, 


tf :56 ns, Zout 
= 50 n. 
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vs 
LOW-LEVEL OUTPUT CUR RENT 


VCC =5 V 
TA = 25°C 


4.0 


> 
3.5 


I! 3.0 
"0>~ 
2.5 
:I 
So 
:I0 
2.0 
~•. 
1.5 
...J~ 
'"~ 
1.0 
I:I:0 
0.5 
> 


JCC =15V 
, 
TA = 25°C 
'"'\ 
'\ 
'""'\ 


\. 


=j 
0.5 
! 


~ 
0.4 
~ 
:ISo 
:Io 
0.3 
~•. 
...J 
~ 
...J 
I...Jo 
0.1 
> 


o 


o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High-Level 
Output 
Current-mA 


10 
20 
30 
40 
50 


IOL-Low-Level 
Output 
Current-mA 


4.0 


3.5 


> 
3.0 
I 
& 
2.5 
l!I 
~ 
2.0 
~ 
:Ia.; 
1.5 
0I0 
> 
1.0 


0.5 


VCC= 5 V 
No load 
TA = 25°C 


I 


i 
VT_ 
VT+ 


oo 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
VI-Input 
Voltage-V 
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>I•. 
='e>.. 
::ISo 
::I0c;~ 
...I~ 
'":f 
I:I:0 
> 
II 
:5" 
..•. 
CD 
~ 
I» 
C') 
CD» 
> 
r- 
I 
en 
8- 
0 
:l 
"0 
::;" 
> 
C') 
.. 
::I 
c: 
So 


;:;" 
::I 
en 
0 
I0 
> 


oo 
-10 
-20 
-40 
- 30 
-60 
IOH-High-Leyel Output Current-mA 


VCC= S V 
No load 
TA=2S·C 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.S 
1.6 
1_7 
VI-Input 
Voltage-V 


0.6 


>I 
O.S 
!J,:l 
"0> 
0.4 
.. 
::ISo 
::I0 
0.3 
c;~ 
...I 
~ 
0.2 
0...I 
I...I 
0.1 
0 
> 


VCC =S V 
1/ 
TA = 2S·C 


..- 
/ 
/' 
/ 
! 


VV 
I 


/' /' 
/ 


o o 
10 
20 
30 
40 
SO 60 
70 
80 
90 100 


IOL - Low-LeyelOutput Current-mA 


2 


« 
E 
0 
.L 
c 
-1 
~ 
::I 
-2 
u~ 
::I 
al 
-3 
I~ 
::I 
-4 
..,g 
-S 


-6 


VCC 
S V"- 
''-~",,~ 


:--..' 
,'\J 


TA =~·C,~j 
-- 
'~<~;:-. ;:-. / 
~ 


:::::1 
/" 
/' 
:': 


// 
~~ 
~"... 
., 


THE UNSHADED 


"AREA 
CONFORMSTO 
PARAGRAPH 3.S.3OF 
IEEE STANDARD 488-1978 
, 
" 
-7 
-2 
-1 
0 
1 
2 
3 
4 
S 
6 


VI!O(bus)-Bus Voltage-V 


FIGURE 
11 
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ADVANCE 
INFORMATION 
SN75ALS162 
OCTAL GENERAL-PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


• 
8-Channel 
.8idirectional 
Transceiver 
ow PACKAGE 


Designed to Implement 
Control 
Bus 
(TOP VIEWI 
• 
Interface 
SC 
1 U24 
VCC 
• 
Designed for Multicontrollers 
TE 
2 
23 
NC 


REN 
3 
22 
REN 
• 
High-Speed 
Advanced 
Low-Power 
Schottky 
IFC 
4 
21 
IFC 
Circuitry 
GPIB 
NDAC 
5 
20 
NDAC 
• 
Low Power Dissipation 
... 
46 mW Max per 
110 
NRFD 
6 
19 
NRFD 
TERMINAL 


Channel 
PORTS 
DAV 
7 
18 
DAV 
110 PORTS 


EOI 
~ 
17 
EOI 
• 
Fast Propagation 
Times ... 
20 ns Max 
ATN 
~ 
16 
ATN 
• 
High-Impedance 
P-N-P Inputs 
SRG 
10 
15 
SRG 


NC 
11 
14 
NC 
• 
Recaiver Hysteresis 
... 
650 
mV Typ 
GND 
12 
13 
DC 
• 
Bus-Terminating 
Resistors 
Provided on 
Driver Outputs 
N OUAL·IN·LINE 
PACKAGE 
• 
No Loading of Bus When Device is Powered 
(TOP VIEW) 


Down 
(VCC - 
0) 
• 
Power-Up/Power-Down 
Protection 
SC 
1 U22 
VCC 
(Glitch-Free) 
TE 
2 
21 
NC 


REN 
3 
20 
REN 


description 
IFC 
4 
19 
IFC 


NDAC 
5 
18 
NDAC 
The 
SN75ALS162 
eight-channel 
general- 
GPIB 
NRFD 
6 
17 
NRFD 
TERMINAL 
purpose interface bus transceiver is a monolithic. 
110 
DAV 
7 
16 
DAV 
110 PORTS 
high-speed, 
Advanced 
Low-Power 
Schottky 
PORTS 
EOI 
15 
EOI 
process 
device 
designed 
to 
provide 
the 
bus- 
ATN 
14 
ATN 
management 
and data-transfer 
signals between 
SRG 
10 
13 
SRG 
operating 
units 
of 
a 
multi pie-controller 
GND 
11 
12 
DC 
instrumentation 
system. 
When combined 
with 
the 
SN75ALS160 
octal 
bus transceiver, 
the 
SN75ALS 162 
provides 
the 
complete 
16-wire 
NC-No 
internal connection. 


interface 
for the IEEE 488 
bus. 


The SN75ALS 162 features eight driver-receiver 
pairs connected 
in a front-to-back 
configuration 
to form input/output 
(I/O) ports at both the bus and terminal 
sides. The direction 
of data through 
these 
driver-receiver 
pairs is determined 
by the DC, TE, and SC enable signals. The SC input allows 
the REN 
and IFC transceivers 
to be controlled 
independently. 


The driver outputs 
(GPIB I/O ports) feature 
active bus-terminating 
resistor circuits 
designed to provide a 
high impedance to the bus when VCC = O. The drivers are designed to handle loads up to 48 milliamperes 
of sink current. 
Each receiver features 
p-n-p transistor 
inputs for high input impedance 
and a guaranteed 
hysteresis 
of 400 millivolts 
minimum 
for increased noise immunity. 
All receivers have 3-state outputs 
to 
present 
a high impedance 
to the terminal 
when disabled. 


The SN75ALS 162 is manufactured 
in a 22-pin dual-in-Iine 
N package and in 24-pin DW package, 
and is 
characterized 
for operation 
from 
ooC to 70°C. 


ADVAICE 
INFORMATION 
documents 
contlin 
~~~:~~o::h= 
or::vu:~~~~~::::~:rat~~ 
data Ind otW 
apecifieltiOftl 
ar. lubject to chlnge 
without 
notic •. 
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NAME 
IDENTITY 
CLASS 


DC 
Direction 
Control 


TE 
Talk Enable 
Control 


SC 
System 
Control 


ATN 
Attention 


SRQ 
Service Request 
Bus 


REN 
Remote Enable 
Management 


IFC 
Interface 
Clear 


EOI 
End or Identify 


DAV 
Data Valid 
Data 
NDAC 
Not Data Accepted 
Transfer 
NRFD 
Not Ready for Data 


DC (13) 
1121 


TE 
121 (21 


SC 
111 II) 


EN1/G4 
EN2/G5 


EN3 


>1 


1211 
IFC 
1191 


(17) 


EOI 
(15) 


1221 
REN (201 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


V 
Designates 3-st8te outputs. 
~ 
Designates 
passive-pull 
up outputs. 


(18) 
DAV 
(16) 


1201 
NDAC 
(18) 


[91 


191 ATN 


181 
181 
EOI 


(10) 
(10) 
SRC 


131 
(3) 
REN 


17) 


171 DAV 


15) 


IS) NDAC 
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DATA-TRANSFER 
CHANNELS 


DAV 
NDAC 
NRFD 


(Controlled 
by TEl 


H = high level. L = low level. R = receive, T = transmit. 
X = irrelevant 
Direction of data transmission is from the terminal side to the bus side. and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting 
in both directions. 


t ATN is a normal transceiver channel that functions additionally 
85 an internal direction control or talk enable for EOI whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions 
as an independent transceiver 
only. 


VCC?5-- 


9kH 


NOM 


INPUT 
. 
__ 


GND 
__ 


L 
_ 


INPUT/OUTPUT 


PORT 


Circuit inside dashed lines is on the driver outputs only. 


II 
I 
I 
I 
I 
I 
I 
L 
...J 


INPUT/OUTPUT 


PORT 
Driver output 
Req = 
30 n NOM 
Receiver output Req '= 
110 n NOM 
Circuit inside dashed lines is on the driver outputs onlV. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise 
noted) 


Supply voltage, Vcc 
(see Note 1) 
7 V 
Input voltage 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 
5.5 V 
Low-level driver output 
current 
100 mA 
Continuous 
total dissipation 
at (or below) 
25°C 
free-air temperature 
(see Note 2): 


OW package. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1350 mW 
N package 
.. 
. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1700 mW 
Operating 
free-air temperature 
range . . . . . . . . . . . . . . . . . 
. . .. 
O°C to 70°C 
Storage temperature 
range. 
. . . . . . . . . . . . 
. 
-65°C 
to 150°C 


Lead temperature 
1,6 mm (1/16 inch) from the case for 10 seconds: 
OW or N package 
260°C 


NOTES: 
1. All voltage values are with 
respect to network 
ground terminal. 


2. 
For operation 
above 
25°C 
free-air 
temperature, 
derate 
the OW package 
to 864 
mW at 70°C 
at the rate of 10.8 mW/oC, and 


derate 
the N package 
to 1088 mW at 70°C 
at the rate of 13.6 mW/oC. 


11 


MIN 
NOM 
MAX 
UNIT 


Supply voltage. 
VCC 
4.75 
5 
5.25 
V 


High-level input voltage. VIH 
2 
V 


low-level 
input voltage, VIL 
0.8 
V 


Bus ports with 3-state outputs 
-5.2 
mA 
High-level output current, IOH 
Terminal ports 
-800 
.A 


Bus ports 
48 
Low-level output current, IOl 
mA 


Terminal ports 
16 


Operating free-air temperature. 
TA 
0 
70 
·C 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II ~ 
-18 
mA 
-0.8 
-1.5 
V 


Vhys 
Hysteresis 
(VT + 
- 
Vr 
) 
8us 
0.4 
0.65 
V 


VOH' 


High·level 
Terminal 
10H ~ 
-800 
"A 
2.7 
3.5 
V 
output 
voltage 
8us 
IOH = 
- 5.2 mA 
2.5 
3.3 


Low-level 
Terminal 
IOl 
~ 16 mA 
0.3 
0.5 
Val 
8us 
V 
output voltage 
10l 
~ 48 mA 
0.35 
0.5 


II 
Input current at 


Terminal 
VI = 5.5 V 
0.2 
100 
"A 
maximum 
input voltage 


High·level 
Terminal 


IIH 
VI = 2.7 V 
0.1 
20 
"A 
input current 
and 


Low-level 
control 
III 
inputs 
VI ~ 0.5 V 
-10 
-100 
"A 
input current 


VI/Olbus) 
Illbus) ~ 0 
2.5 
3.0 
3.7 
Voltage 
at bus port 
Driver disabled 
V 


Illbus) ~ 
-12 
mA 
- 1.5 


Vllbusl = 
-1.5 
V to 0.4 V 
-1.3 


Vllbus) 
~ 0.4 V to 2.5 V 
0 
-3.2 


~ 2.5 V to 3.7 V 
+2.5 


II/Olbus) 
Current into bus port 
Power on 
Driver disabled 
Vllbus) 
-3.2 
mA 


Vllbus) = 3.7 V to 5 V 
0 
2.5 


VIIbusI = 5 V to 5.5 V 
0.7 
2.5 


Power off 
Vee 
~ 0, 
Vllbus) = 0 V to 2.5 V 
-40 
"A 


Short-circuit 
Terminal 
-15 
-35 
-75 
10S 
8us 
mA 
output 
current 
- 25 
-50 
- 125 


Ice 
Supply current 
No load. 
TE. DC, and SC low 
55 
75 
mA 


Ci/o(busl 
Bus-port capacitance 
Vee 
~ 5 V to 0 V, 
30 
pF 
VI/a 
~ 0 to 2 V, I ~ 1 MHz 


t All typical values are at Vec 
= 5 V. TA 
= 25 QC. 
tVOH 
applies for three-state outputs only. 
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switching 
characteristics 
over recommended range of operating free-air temperature (unless otherwise 
noted), VCC - 
5 V 


TEST 
Typt 
PARAMETER 
FROM 
TO 
MIN 
MAX 
UNIT 
CONOITIONS 


Propagation 
delay 
time. 


10 
20 
tpLH 
low-ta-high-Ie"el 
output 
Terminal 
Bus 
CL ~ 30 pF. 
ns 


tpHL 
Propagation 
delay time. 
See Figure 
1 
12 
20 
high-ta-Iow-Ievel 
output 


tPLH 
Propagation 
delay time. 


5 
10 


low-to-high-Ievel 
output 
Bus 
Terminal 
CL ~ 30 pF. 


ns 


tpHL 
Propagation delay time. 
See Figure 2 
7 
14 
high-ta-Iow-Ievel 
output 


tpZH 
Output enable time to high level 
BUS 
30 
TE. DC. 


tpHZ 
Output disable time from high level 
(ATTN. EOI. 
CL ~ 15 pF. 
20 


Output enable time to low level 
or 
REN.IFC. 
See Figure 3 
ns 


tpZL 
SC 


45 


tpLZ 
Output disable time from low level 
and DAV) 
20 


tpZH 
Output enable time to high level 
20 


Output 
disable time from high level 
TE. DC. 
CL ~ 15 pF. 
25 
tpHZ 


Output 
enable 
time 
to low 
level 
or 
Terminal 
ns 


tPZL 
SC 
See Figure 4 
30 


tpLZ 
Output disable time from low level 
25 


FROM (BUS) 
OUTPUT UNOER 
TEST POINT 
TEST 


FROM (TERMINAL) 
OUTPUT UNOER 
TEST 


CL c 30 pF 
480 n 
J(SeeNot. AI 
'=' 


LOAO CIRCUIT 


CL • 30 pF 
l' (S•• Not. A) 


LOAO CIRCUIT 


TERMINAL~----3V 
INPUT 
1.5 V 
1.5 V 
I 
(S•• Not. Bl 
I 
0 V 


tPLH--i4-+! 
tPHL~ 


BUS 
~' 
2.2V 
-I---VOH 


OUTPUT 
1.0 V 
VOH 


~~pSUT 
1,.5 V 
\-1 
: 
~ 
- 
- 
3 


0 


Vv 
~ 
. 
(Se. Note B) 
_. 
_ 


tPLH~ 
tPHL--l--+l 


~ 


:1'---VOH 
TERMINAL 
OUTPUT 
1.5 V 
1.5 V 


VOL 


FIGURE 
1. 
TERMINAL- 
TO-BUS 
PROPAGATION 
DELAY 
TIMES 
FIGURE 
2. 
BUS-TO-TERMINAL 
PROPAGATION 
DELAY 
TIMES 


NOTES: 
A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator haVing the following 
characteristics: 
PRR :s; 1 MHz. 50% duty cycle, tr :S6 ns. 


tf ::;;6 ns, Zout 
= 50 O. 
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FROM (BUS) 
OUTPUT UNDER 
TEST 


CL = 15 pF 
J(See Note A) 


--, r-------, 
,----3V 


CONTROL 
*1.5 
V 
~ 
1.5 V 
INPUT 
__ J I\..._ ~~ ~o~ 
~ 
_ J 1 \... 
0 V 


tPZH-..l..- 
tPHZ--.l 
t-- 


BUS 
I 
1 
- 
- 
- 
- 
- 
VOH 
OUTPUT 
I 
1 
I 
90% 


S10PEN 
I 
I 
OV 


tPZL~ 
tPLZ~ 


BUS 
I 
~II 
-3.5 
V 
OUTPUT 
\!1.0 
V 
SI CLOSED 
\~. 
O~ ~ 
_ 
VOL 


VOL TAGE WAVEFORMS 


FIGURE 
3. 
BUS ENABLE 
AND 
DISABLE 
TIMES 


FROM ITERMINAL) 
OUTPUT 
UNDER TEST 


--, r----- ---...r----- 
3V 


CONTROL 
Vl.5V 
~1.5V 
INPUT 
i\ 
(Se. Note 8) 
Ii' 
__ J I ~ 
J 1'- 
OV 


tPZH-.l 
r-- 
tPHZ--. 
r-- 


TERMINAL 
I 
I 
-90%--- 
VOH 


OUTPUT 
I 
1.5 V 
1 
51 OPEN 
I 
I 


tPZL--! 
r-- 
tPLZ--i 


TERMINAL 
I 
OUTPUT 
1.0 V 
SICLOSED 
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CL 
s 15 pF 
J (See Not. AI 


l+- 
I 
I 
I 


0.7 V 


----- 
VOL 


VOLTAGE WAVEFORMS 


FIGURE 4. 
TERMINAL 
ENABLE 
AND 
DISABLE 
TIMES 


NOTES: 
A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following 
characteristics: 
PRR :s 1 MHz. 50% duty cycle, tr :s6 ns, 


tf :s6 
OS, Zout 
= 
50 O. 
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TERMINAL LOW·LEVEL OUTPUT VOLTAGE 


v, 
LOW·LEVEL OUTPUT CURRENT 
0.6 
VCC =5V 
> 
TA = 25°C 
I 
0.5 
8.:l0> 
0.4 
:; 
So 
"0 
0.3 
-.; 
>.• 
..J 
3: 
0 
..J 
I..J 
0 
0.1 
> 


0 
0 
10 
20 
30 
40 
50 
60 
IOL-Low·Level Output Current-mA 


FIGURE 6 


4.0 


> 
3.5 
I! 3.0 
0>~ 
2.5 
"a.:;0 
2.0 
-.; 
>.• 
1.5 
..J~ 
go:i: 
1.0 
I:I:0 
0.5 
> 


.1. 
I. 
VCC = 5V 
...•••... 
TA = 25°C 
r\. 


"\ 
'\ 


"- 
'" I\- 
--- 
"" 
o o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High·Level Output Current-mA 


4.0 


3.5 


> 
3.0 
I 
& 
2.5 
:l 
0> 
2.0 
~"So 
" 
1.5 
0I0 
> 
1.0 


0.5 


VCC= 5 V 
No load 
TA = 25°C 


I 


I 
VT- 
VT+ 


oo 
0.2 0.4 0.6 0.8 
1.0 1.2 1.4 1.6 1.8 2.0 
VI-Input 
Voltage-V 


TEXAS -I/} 
INSTRUMENlS 


SN75ALS162 


OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


BUS HIGH-LEVEL OUTPUT VOLTAGE 
•• 


HIGH-LEVEL OUTPUT CURRENT 


4 
VCC = 5 V 
TA = 25°C 


>I"'"l!0>~ 
"~" 
2 
0 
a;>"...~ 
'"i 
I:t:0> 


0 


0 
-10 
-20 
-40 
- 30 
-50 
-60 
IOH-High-Level Output Current-mA 


FIGURE 8 


BUS OUTPUT VOLTAGE 
•• 


TERMINAL 
INPUT VOLTAGE 


4 
VCC= 5 V 
No load 
TA = 25°C 


> 
3 


I"'"l!0>~ 
2 
"~"0 
I 
I0 
> 


0 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
VI-Input 
Voltage-V 


FIGURE 10 


0.6 


>I 
0_5 
8- 
l!0> 
0.4 
~"~"0 
0.3 
a; 
>"... 
;i 
0.2 
0... 
I... 
0.1 
0> 


VCC =5 V 
1/ /' 
TA = 25°C 


/' 
/' 
/' 
,,/ 


/' V 


/ 


- 
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10 
20 
30 
40 
50 
60 
70 
80 
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IOL - LDw-LevelOutput Current-mA 
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E 
0 
.!. 
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~" 
-2 
(,) 
"" 
III 
-3 
-b 
" 
-4 
.Dg 
-5 


-6 


-7 
-2 
-1 


THE UNSHADED 
AREA CONFORMS TO 
PARAGRAPH 3_5.3OF 
IEEE STANDARD 488-1978 


0123456 


VI!O(bu.I-Bu. 
Voltage-V 
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• 
8-Channel Bidirectional 
Transceivers 


• 
High-Speed Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Low Power Dissipation 
... 
46 mW Max per 
Channel 


• 
Fast Propagation Times ... 
20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver Hysteresis ... 
650 mV Typ 


• 
Open-Collector 
Driver Output 
Option 


• 
No Loading of Bus When Device is Powered 
Down (VCC-O) 


• 
Power-Up/Power-Down 
Protection 
(Glitch- 
Freel 


description 


The 
SN75ALS 163 
octal 
general-purpose 
interface 
bus transceiver 
is a monolithic, 
high- 
speed, Advanced Low-Power 
Schottky 
device. 
It is designed for two-way 
data communications 
over 
single-ended 
transmission 
lines. 
The 
transceiver 
features driver outputs that can be 
operated in either the open-collector 
or three- 
state mode. If Talk Enable (TEl is high, these 
outputs 
have 
the 
characteristics 
of 
open- 
collector outputs when Pullup Enable (PEl is low 
and of three-state 
outputs 
when 
PE is high. 


Taking 
TE 
low 
places 
the 
outputs 
in 
the 
high-impedance 
state. 
The driver outputs 
are 
designed 
to 
handle 
loads 
of 
up 
to 
48 milliamperes of sink current. 
Each receiver 
features 
p-n-p transistor 
inputs for high input 
impedance 
and 
400 
millivolts 
minimum 
of 
guaranteed 
hysteresis 
for 
increased 
noise 
immunity. 


Output 
glitches 
during 
power-up 
and power- 
down are eliminated by an internal circuit that 
disables both the bus and receiver outputs. The 
outputs 
do not load the bus when Vee 
= O. 


The SN75ALS 163 is characterized for operation 
from oDe to 70De. 


GPtB 
I/O PORTS 


TE 
B1 
B2 
B3 


B4 
B5 
B6 
B7 
B8 
GNO 


Vcc 
01 
02 
03 
04 
05 
06 
07 
08 


PE 


TERMINAL 
I/O PORTS 


1 U20 


2 
19 


3 
18 


4 
17 


5 
16 


6 
15 


7 
14 


8 
13 


9 
12 
10 
11 


INPUTS 
OUTPUT 
INPUTS 
OUTPUT 


0 
TE 
PE 
B 
B 
TE 
PE 
0 


H 
H 
H 
H 
L 
L 
X 
L 


L 
H 
X 
L 
H 
L 
X 
H 


H 
X 
L 
Z 
X 
H 
X 
Z 


X 
L 
X 
Z 


H = high level, L = low level, X = irrelevant. Z = High-impedanceII 
state. 
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tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and 


IEC Publication 
617-12. 
'V Designates 
3-state 
outputs. 


Q Designates open-collector 
outputs. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise 
noted) 


Supply voltage, Vcc (see Note 1) . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
7 V 
Input voltage 
. . 
. . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . .. 
5.5 V 
Low-level 
driver output 
current. 
. . . 
. . . . . . . • . .. 
100 mA 
Continuous 
total dissipation 
at (or below) 25°C 
free-air temperature 
(see Note 2): 
DW package 
. . . . . . . . . . . . . . . . 
. . . . . . . . . . . . 
. . . . . . .. 
1125 mW 
J package. 
. 
. . . . . . . . . . . . . • . . . 
. . . . . . . . . . . . . . .. 
1375 mW 
N package. 
. 
1150 mW 
Operating free-air temperature 
range. 
. 
. .. 
ooC to 70°C 
Storage temperature 
range 
. . . . . . . . . . . . . . . . . . . .. 
. . . . . . . . . .. 
- 65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16) inch from the case for 60 seconds: J package 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from the case for 10 seconds: N package 
260°C 


NOTES: 1. All voltage values are with respect to network ground terminal. 


2. 
For operation 
above 25°C 
free-air temperature. 
derate 
the OW package 
to 720 mW at 700e 
at the rate of 9.0 mW/oC, 
derate 
the J package 
to 880 
mW at 700e 
at the rate of 11.0 
mW/oC, 
and derate 
the N package 
to 736 
mW at 700e 
at the rate 


of 9.2 mW/DC. 


MIN 
NOM 
MAX 
UNIT 


Supply voltage. VCC 
4.75 
5 
5.25 
V 


High-level input voltage. VIH 
2 
V 
Low-level input voltage. VIL 
0.8 
V 


High-level output current, IOH 
Bus ports with pullups active 
-10 
mA 


Terminal ports 
-800 
p.A 


low-level 
output current, IOL 
Bus ports 
48 
mA 
Terminal ports 
16 


Operating free-air temperature 
range, TA 
0 
70 
DC 
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electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II - 
-18 
mA 
-0.8 
-1.5 
V 


Vhvs 
Hysteresis (Vr + 
- 
VT_11 
8us 
0.4 
0.65 
V 


High level 
Terminal 
IOH - -800 
"A, 
TE at 0.8 V 
2.7 
3.5 
VOH 
V 


output 
voltage 
8us 
IOH - 
-10 
mA, 
PE and TE at 2 V 
2.5 
3.3 


Low·level 
Terminal 
IOL - 
16 mA, 
TE at 0.8 V 
0.3 
0.5 
VOL 
V 


output 
voltage 
8us 
10L - 
48 mA, 
PE and TE at 2 V 
0.35 
0.5 


High-level output current 


Bus 
Vo 
- 
5.5 V, 
PE at 0.8 V, 


100 
10H 
(open-collector 
model 
D and TE at 2 V 
"A 


Off-state output current 
PE at 2 V, 
I Vo 
- 
2.7 V 
20 


10Z 
Bus 
IVo-O.5V 
"A 
13-state 
model 
TE at 0.8 V 
-100 


II 
Input current at 


Terminal 
VI ~ 5.5 V 
0.2 
100 
"A 
maximum input voltage 


High-level 
Terminal 
IIH 
VI ~ 2.7 V 
0.1 
20 
"A 
input current 
PE or TE 


Low-level 
Terminal 


IlL 
VI = 0,5 V 
-10 
-100 
"A 
input current 
PE or TE 


Short-circuit 
Terminal 
-15 
~35 
-75 
105 
mA 
output current 
Bus 
-25 
-50 
-125 


ITerminal 
outputs 
low and enabled 
42 
56 
ICC 
Supply current 
No load I Bus outputs 
low and enabled 
mA 
52 
70 


Ci/olbusl 
Bus-port 
capacitance 
VCC 
~ 5 V or 0 V, VI/O 
~ 0 to 2 V, 
30 
pF 
f = 1 MHz 


t All typical 
values are at VCC = 
5 V. TA 
= 25°C. 
t Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _. 


switching 
characteristics over recommended range of operating free-air temperature (unless otherwise 
noted). VCC - 
5 V 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


tpLH 
Propagation delay time, 


10 
20 
low-to-high-Ievel 
output 
CL = 30 pF, 
Terminal 
Bus 
ns 
Propagation delay time, 
See Figure 1 


12 
20 
tpHL 
high-to-Iow-Ievel 
output 


tPLH 


Propagation delay time, 
5 
10 
low-to-high-Ievel 
output 
CL ~ 30 pF, 
Bus 
Terminal 
ns 


tpHL 
Propagation delay time, 
See Figure 2 
7 
14 
high-to-Iow-Ievel 
output 


tpZH 
Output enable time to high level 
11 
20 


tpHZ 
Output disable time from high level 
TE 
Bus 
CL ~ 
15 pF, 
3 
10 


tpZL 
Output enable time to low level 
See Figure 3 
18 
35 
ns 


tpLZ 
Output disable time from low level 
5 
20 


tpZH 
Output enable time to high level 
5 
20 


tpHZ 
Output disable time from high level 
TE 
Terminal 
CL ~ 
15 pF, 
8 
20 


tPZL 
Output enable time to low level 
See Figure 4 
9 
20 
ns 


tpLZ 
Output disable time from low level 
8 
20 


ten 
Output pull·up enable time 


PE 
Bus 
CL - 
15 pF, 
3 
10 


tdis 
Output pull·up disable time 
See Figure 5 
4 
12 


ns 


TEXAS -II 
INSTRUMENlS 


SN75ALS163 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


O=) 
1.5 V 
I 


tPLH~ 
I 


X5~---3V 


• 
0 V 


"Hl~ 
,- 
--VOH 
I 


4.3V 
B'=i5V 


240 11 
I 


tplH~ 
I 
I 
3'" 


o OUTPUT 
1.5 V 


\~---3V 


I . 
OV 


tpHl--+----I..J_--V 
I 
OH 


1.5 V 


=i 


5V 


tPZH----t 
~ 


BOUTPUTI 
II 
51 to 3 V I 


52 OPEN I 


tpZl~ 
I 
I 


NOTES: 
A. The input pulse is supplied by a generator having the following 
characteristics: 
PAR :5 1 MHz, 50% 
duty cycle. tr :S 6 ns, 


tt :s 6 ns, Zout = 50 Q. 
B. CL includes probe and jig capacitance. 
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4.3V 


=\5V 


3V 
! 
52 


tPZH~ 
r.::: 


240 n 
o OUTPUT I 
I 
$1 to 3 V I 
1.5 V 
I 
I 
$2 OPEN I 
I 
OV 


3kn 
tpZL -.j 
j4- 
tpLZ--..t 
4V 


o OUTPUT 
I 
$1 to GND 
1.0 V 


82 CLOSED 


TEST CIRCUIT 
VOLTAGE 
WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: 
PAR s 1 MHz, 50% duty cycle. tr 
:S 6 ns, 


tf 
::5 6 ns, Zout 
= 
50 O. 
B. CL includes probe and jig capacitance. 
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IOH-High-Level Output Current-mA 
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> 
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No load 
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Vcc 
= 5V 
No load 
TA = 25°C 


- - 


BUS HIGH·LEVEL 
OUTPUT VOLTAGE 
vs 
BUS HIGH·LEVEL 
OUTPUT CURRENT 
4 


>I8. 
:J 


"0 
>~ 
:J 
& 
:J0 
2 
.• 
:-.....~...:r 
I 
J:0> 


Vcc =5 V 
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> 
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:J 
9o> 
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• 
Designed to Implement 
Control 
Bus 


Interface 


• 
High-Speed Advanced 
low-Power 
Schottky 


Circuitry 


• 
low 
Power Dissipation 
... 
46 mW Max per 


Channel 


• 
Fast Propagation 
Times . . . 20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Bus-Terminating 
Resistors Provided on 


Driver Outputs 


• 
No Loading of Bus When Device is Powered 


Down (VCC 
- 
0) 


• 
Power-Up/Power-Down 
Protection 
(Glitch-Free) 


description 


The 
SN75AlS 
164 
eight-channel 
general- 
purpose interface bus transceiver is a monolithic, 
high-speed, 
Advanced 
Low-Power 
Schottky 
device 
designed 
to meet the requirements 
of 
IEEE Standard 
488-1978. 
Each transceiver 
is 
designed 
to provide the bus-management 
and 
data-transfer 
signals between operating units of 
a multiple-controller 
instrumentation 
system. 
When 
combined 
with 
the SN75ALS160 
octal 
bus transceiver, 
the SN75ALS164 
provides the 
complete 16-wire interface for the IEEE488 bus. 


The SN75ALS164 
features eight driver-receiver 
pairs connected 
in a front-to-back 
configuration 
to form input/output 
(I/O) ports at both the bus 
and terminal 
sides. All outputs 
are disabled (at 
a high-impedance 
state) during VCC power-up 
and 
power-down 
transitions 
for 
glitCh-free 
operation. 
The direction 
of data flow 
through 
these driver-receiver 
pairs is determined 
by the 
DC, 
TE, 
and 
SC 
enable 
signals. 
The 
SN75ALS164 
is identical 
to the SN75ALS162 
with the addition of an OR gate to help simplify 
board layouts 
in several 
popular 
applications. 
The ATN and EOI signals are ORed to pin 21, 
which 
is a standard totem-pole 
output. 


ow PACKAGE 


(TOP VIEW) 


SC 
1 U24 
VCC 
TE 
2 
23 
ATN+EOI 


REN 
3 
22 
REN 


IFC 
4 
21 
IFC 


GPIB 
NDAC 
5 
20 
NDAC 


1/0 
NRFD 
6 
19 
NRFD 
TERMINAL 


PORTS 
DAV 
7 
18 
DAV 
1/0 
PORTS 


EOI 
8 
17 
EOI 


ATN 
9 
16 
ATN 


SRQ 
10 
15 
SRQ 


NC 
11 
14 
NC 


GND 
12 
13 
DC 


N DUAL-IN-L1NE 
PACKAGE 


(TOP VIEW) 


SC 
1 Un 
VCC 
TE 
2 
21 
ATN+EOI 


REN 
3 
20 
REN 


IFC 
4 
19 
IFC 


GPIB 
NDAC 
5 
18 
NDAC 


1/0 
NRFD 
6 
17 
NRFD 
TERMINAL 


PORTS 
DAV 
7 
16 
DAV 
1/0 
PORTS 


EOI 
8 
15 
EOI 


ATN 
9 
14 
ATN 


SRQ 
10 
13 
SRQ 


GND 
11 
12 
DC 


NC-No 
internal connection. 


CHANNEL 
IDENTIFICATION 
TABLE 


NAME 
IDENTITY 
CLASS 


DC 
Direction Control 
TE 
Talk Enable 
Control 
SC 
System 
Control 


ATN 
Attention 
SRQ 
Service Request 
Bus 
REN 
Remote Enable 
Management 
IFC 
Interface Clear 
EOI 
End or Identify 


ATN+EOI 
ATN 
logical 
OR EOI 
Logic 


DAV 
Data Valid 
Data 
NDAC 
Not Data Accepted 
Transfer 
NRFD 
Not Ready for Data 


II 


ADVANCE 
INFORMATION 
document. 
contain 
information 
on new 
products 
in the IImplinp 
or 
preproduction 
phi" of development. 
Chaflctenstic 
dati .nd other speemc.tionl 
.,. 
subject to change 
without notice. 
TEXAS 
." 
INSTRUMENTS 


SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


The driver outputs 
IGPIB I/O ports) feature 
active bus-terminating 
resistor circuits 
designed to provide a 
high impedance 
to the bus when supply voltage 
VCC is O. The drivers are designed to handle loads up 
to 48 milliamperes 
of sink current. 
Each receiver features 
p-n-p transistor 
inputs for high input impedance 


and a guaranteed 
hysteresis 
of 400 millivolts 
minimum 
for increased noise immunity. 
All receivers 
have 


3-state 
outputs 
to present 
a high impedance 
to the terminal 
when 
disabled. 


The SN75ALS 164 is manufactured 
in a 22-pin dual-in-line 
N package and in 24-pin 
DW package. 
and is 


characterized 
for operation 
from 
O°C to 70°C. 


DC [13](12) 


TE [2](2) 


SC (1)(1) 


EN1/G4 
EN2/GS 


EN3 


;>1 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 


lEe Publication 
617-12. 


'9 Designates 
3-st8te 
outputs. 
i Designates 
passive~pullup outputs. 


[17] 
EO,11S) 


1221 
REN IZO) 


[211 
IFC (191 


(181 


DAVI161 


(19) 


NRFD 1171 


[31 


131 REN 


[71 
171DAV 


[6J 
(61 NRFD 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


DATA-TRANSFER 
CHANNELS 


DAV 
NDAC 
NRFD 


IControlied 
by TEl 


H = high level, L = low level, R = receive. T = transmit. 
X = irrelevant 
Direction of data transmission is from the terminal side to the bus side. and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 
t A TN is a normal transceiver 
channel that functions 
additionally 
as an internal direction 
control 
or talk enable for EOI whenever 
the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions 
as an independent transceiver 
only. 


INPUTS 
OUTPUT 


ATN 
Eol 
ATN+Eol 


H 
X 
H 


X 
H 
H 
l 
L 
L 
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SN75ALS164 
OCTAL GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


VCC?5-- 


9kll 


NOM 


INPUT 
-- 


GNO 
__ 


L 
_ 


INPUT/OUTPUT 


PORT 


Circuit inside dashed lines is on GPIB I/O ports only. 


L 
_ 


INPUT/OUTPUT 


PORT 
Driver output 
Req = 30 {} NOM 
Receiver output 
Req = "0 
n NOM 
Circuit inside dashed lines is on GPIB 110 ports only. 


Supply voltage, 
VCC (see Note 1) 
. 


Input voltage 
. . . . . . . . . . . . . . . . 
. 
. 
Low-level 
driver output 
current 
. 
Continuous 
total dissipation 
at (or below) 
25°C 
free-air temperature 
(see Note 2): 
OW package 
. . . . 
. . . . . . . . 
. . . . . .. 
1350 mW 
N package. 
. . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1700 mW 
Operating free-air temperature 
range. 
. . . . . 
. . . . . . . . 
ooC to 70°C 
Storage temperature 
range.. 
. 
-65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16) 
inch from the case for 10 seconds: 
OW or N package 
.... 
260°C 


..... 
7 V 
. 
5.5 V 
. 
100 mA 


NOTES: 
1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C 
free-air temperature. derate the OW package to 864 mW at 70°C 
at the rate of 10.8 mW/oC, 


and derate the N package to 1088 mW at 70°C 
at the rate of 13.6 mW/oC. 
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SN75ALS164 
OCTAL GENERAL·PURPOSE 
INTERFACE 
BUS TRANSCEIVER 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, VCC 
4.75 
5 
5.25 
V 


High-level 
input voltage. 
VIH 
2 
V 


Low· level input voltage, 
VIL 
0.8 
V 


Bus ports with 3-state 
outputs 
-5.2 
mA 


High-level output current, 
IOH 
Terminal ports 
-800 


ATN+EOI 
-400 
"A 


Bus ports 
48 


Low-level 
output current, 
IOL 
Terminal 
ports 
16 
mA 


ATN+EOI 
4 


Operating free-air temperature, 
TA 
0 
70 
°c 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II ~ 
-18 
mA 
-0.8 
- 1.5 
V 


Vhys 
Hysteresis 
(Vr + 
- 
VT-I 
Bus 
0.4 
0.65 
V 


Terminal 
10H ~ -800 
"A 
2.7 
3.5 


VOHt 
High-level output voltage 
8us 
10H ~ -5.2 
mA 
2.5 
3.3 
V 


ATN+EOI 
10H ~ -400 
"A 
2.7 


Terminal 
10l 
~ 16 mA 
0.3 
0.5 


VOL 
Low-level 
output voltage 
Bus 
10l 
- 
48 mA 
0.35 
0.5 
V 


ATN+EOI 
10l 
~ 4 mA 
0.4 


Input current at 
Terminal§ 
VI ~5.5 V 
0.2 
100 


II 
maximum 
input voltage 
ATN, EOI 
VI - 
5.5 V 
200 
"A 


Terminal 
VI ~2.7 V 
0.1 
20 


IIH 
High-level 
input current 
control 
"A 


ATN, EOI 
VI = 2.7 V 
40 


Terminal. 
VI ~ 0.5 V 
III 
Low-level 
input current 


-10 
- 100 


control 
"A 


ATN, EOI 
VI ~ 0.5 V 
-500 


VI/Olbus) 
Voltage 
at bus port 
Driver disabled 
Illbus) 
- 
0 
2.5 
3.0 
3.7 
V 


Illbus) 
- 
-12 
mA 
- 1.5 


Vllbus) 
~ 
-1.5 
V to 0.4 V 
-1.3 


Vllbus) 
~ 0.4 V to 2.5 V 
0 
-3.2 


11/01bus) 
Current into bus port 
Power on 
= 2.5 V to 3.7 V 
+2.5 


Driver disabled 
Vllbus) 
mA 
-3.2 


Vllbus) 
~ 3.7 V to 5 V 
0 
2.5 


Vllbus) 
= 5 V to 5.5 V 
0.7 
2.5 


Power off 
VCC ~ 0, 
Vllbus) 
- 
0 V to 2.5 V 
-40 
"A 


Terminal 
-15 
-35 
-75 


105 
Short-circuit 
output current 
Bus 
-25 
-50 
-125 
mA 


ATN +EOt' 
-10 
-100 


ICC 
Supply current 
No load. 
TE, DC, and 5C low 
55 
75 
mA 


Ci/o(bus) 
Bus-port capacitance 
VCC - 
5 V to 0 V, 


30 
pF 
VI/O ~ 0 to 2 V, f 
~ 
1 MHz 


t All typical values are at VCC 
= 5 V. TA 
25°C. 


t:VOH 
applies for three-state 
outputs only. 


§ Except ATN and EOI terminal pins. 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


switching 
characteristics 
over recommended range of operating free·air temperature (unless otherwise 


noted), VCC - 
5 V 


TEST 
PARAMETER 
FROM 
TO 
MIN 
TYP 
MAX 
UNIT 


CONDITIONS 


tpLH 
Propagation 
delay time, 
10 
20 


low-to-high-level 
output 
Terminal 
Bus 
CL ~ 30 pF, 
ns 


tpHL 
Propagation 
delay time, 
See Figure 
1 


12 
20 


high-to-low-Ievel 
output 


tpLH 
Propagation 
delay time 
5 
10 


low-to-high-level 
output 
Bus 
Terminal 
CL = 30 pF, 


Propagation 
delay 
time, 
See Figure 
2 


ns 


tpHL 
7 
14 


high-to-Iow-Ievel 
output 


Terminal ATN 


tpLH 
Propagation 
delay time, 


ATN +EOI 
CL~15pF, 
3.5 
10 
or 
ns 


low-to-high-Ievel 
output 
Terminal 
EOI 
See Figure 
3 


Propagation 
delay 
time, 
Terminal 
ATN 
CL ~ 
15 pF, 
tpHL 
or 
ATN +EOI 
7 
15 
ns 


high-to-low-Ievel 
output 
Terminal 
EOI 
See Figure 
3 


tpZH 
Output enable time to high level 
BUS 
30 


Output disable time from high level 
TE, DC, 
(ATTN, 
EOI, 
CL ~ 
15 pF, 
20 
tpHZ 
Output enable time to low level 
or 
REN,IFC, 
See Figure 4 
45 


ns 


tpZL 
Output 
disable time from low level 
SC 


tpLZ 
and DAV) 
20 


tpZH 
Output enable time to high level 
TE, DC, 


20 


tpHZ 
Output disable time from high level 
Terminal 
CL = 15 pF, 
25 


Output enable time to low level 
or 
ns 


tpZL 
See Figure 5 
30 


Output disable time from low level 
SC 
tpLZ 
25 
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FROM (BUS) 
OUTPUT UNOER 
TEST 


CL • 30 pF 
480 n 
JlSee Note Al 
'=' 


LOAO CIRCUIT 


TERMINAL~----3V 
INPUT 
'.5 V 
'.5 V 
I 
IS•• Not. BI 
I 
O.it 


tPLH~ 
tPHL-1f-+! 


BUS 
~' 
2.2V 
-I---VOH 


OUTPUT 
'.0 V 
VOH 


FIGURE 
1. 
TERMINAL- 
TO-BUS 
PROPAGATION 
DELAY 
TIMES 


FROM ITERMINALI 
OUTPUT UNOER 
TEST 


CL • 30 pF 
J {SeeNot. Al 


LOAO CIRCUIT 


~~pSUT 
1,.5V 
\\ :5:- - 3 


0 


Vv 
---Ii 
(See Note 
8) 
_. 
_ 


tPLH-J4+! 
tPHL--J--+l 


~ 


-t---VOH 
TERMINAL 
OUTPUT 
1.5 V 
'.5 V 


VOL 


FIGURE 
2. 
BUS-TO-TERMINAL 
PROPAGATION 
DELAY 
TIMES 


NOTES: 
A. Cl 
includes 
probe 
and jig capacitance. 


B. The input pulse is supplied by a generator having the following characteristics: 
PRR s 1 MHz. 50% duty cycle, tr ::s6 ns, 


tf 
:56 ns, Zout 
= 50 O. 
C. All diodes are 1N916 or 1N3064. 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


FROM IBUS) 
OUTPUT UNOER 
TEST 


--, ,------- 
r----3V 


CONTROL 
!1.5V 
~1.5V 


INPUT 
__ 
J I '- 
_ ~e.:~O:~_J I\.... 
0 V 


tPZH--I.... 
tPHZ-.l 
t+- 


BUS 
I 
' 
OUTPUT 
I 
I 2 V 
S10PEN 
I 
tpz L---++--l 
---"'""" 
, 
\1.0 V 


BUS 
OUTPUT 
S1 CLOSEO 


I 
I 
OV 
tPLZ~ 
~-3.5V 


0.5 V 
- 
- 
- 
VOL 


FIGURE 4. 
BUS ENABLE AND 
DISABLE TIMES 


FROM ITERMINAL! 
OUTPUT 
UNOER TEST 


CL - 15 pF 
IS•• Not. A)J 


--, ,...--------"\ r----- 
3V 
CONTROL 
\'15 
V 
~ 
INPUT 
i'\ . 
IS•• Not. BI 
I!' 1.5 V 
__ J I ~ __ . 
J ,'- 
ov 


tPZH--! 
r-- 
tpHZ---l 
r-- 


TERMINAL 
I I 
-90%,---VOH 


OUTPUT 
I 
1.5 V 
' 
S10PEN 
I 
: 


tPZL --l 
t+- 
tPLZ--i 


TERMINAL 
I 
OUTPUT 
1.0V 
S1 CLOSEO 
0.7 V 
--- 
-- 
VOL 


VOLTAGE WAVEFORMS 


FIGURE 5. 
TERMINAL 
ENABLE 
AND DISABLE TIMES 


NOTES: 
A. CL includes probe and jig capacitance. 
8. The input pulse is supplied by a generator having the following characteristics: PRR :s: 1 MHz, 50% duty cycle. tr S 6 ns, 


tf 
::56 ns, Zout 
= 50 O. 
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4.0 


> 
3.5 
I 
&.• 
3.0 
!6 
>~ 
2.5 
::lS- 
::l0 
2.0 
~•. 
...J 
1.5 
.c 
'"i 
1.0 
I:I:0 
> 
0.5 


I 
-'. 


VCC = 5V 
....••..• 
TA = 25°C- 
""\ 
'\ 
"I\. 


r\. 


I\. 


~ 
::lS- 
::lo 
~•. 
...J 
~ 
0.2 


...J 
I...J 
o 
0.1 
> 


o o 
-5 
-10 
-15 
-20 
-25 
-30 
-35 
-40 


IOH-High-level 
Output Current-mA 


TERMINAL OUTPUT VOLTAGE 
v, 
BUS INPUT VOLTAGE 
4.0 


3.5 


> 
3.0 
I 
& 
2.5 
J! 
"0> 
2.0 
~ 
::lS- 
::l 
1.5 
0I0> 
1.0 


0.5 


VCC = 5 V 
No load 
TA = 25°C 


i 


I 
VT- 
VT+ 


, 
i 


oo 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
VI-Input 
Voltage-V 
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BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 


HIGH-LEVEL OUTPUT CURRENT 
4 


VCC = 5 V 
> 
TA = 25°C 
I 
8-~ 
3 
15>:;~ 
"0 
2 
~•. 
...J~ 
.!!' 
J: 
1J:0 
> 


0 
0 
-10 
-20 
-30 
-40 
-50 
-60 
II 


IOH-High-Level 
Output Current-mA 


FIGURE 9 


5' 
BUS OUTPUT VOLTAGE 


r+ 
vs 
CD 
TERMINAL 
INPUT VOLTAGE 
~ 
4 
l» 
VCC = 5 V 
n 
CD 
No load 
» 
TA = 25°C 
r- 
> 
3 
en 
I 
8- 
(") 
~ 
::::0' 
15 
n 
>~ 
2 
t: 
" 
~ 
~ 
(I) 
"90 
> 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 


VI-Input 
Voltage-V 


0.6 


>I 
0.5 
•.!' 
15> 
0.4 
:; 
Co:;0 
0.3 
Q;>•. 
...J 
~ 
0.2 
0 
...J 
I...J 
0 
0.1 
> 


Vcc 
= 5 V 
././ 
TA = 25°C 


./ 


!/ 
,/' 
./ 


/' V 
/ 


2 


<l: 
E.!. 
l:~ 
-1 
"u; 
-2 
II) 
I 
-3 
~" 
.c 
-4 
Q 
THE UNSHADED 
-5 
....AREA CONFORMS TO 


-6 
' PARAGRAPH 3.5.3 OF 
IEEE STANDARD 488-1978 
-7 
-2 
-1 
0 
2 
3 
4 
5 
6 


TEXAS 
~ 
INSTRUMENTS 


ADVANCE 
INFORMATION 
SN75ALS165 
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• 
a-Channel 
Bidirectional 
Transceiver 


• 
High-Speed Advanced 
Low-Power 
Schottky 
Circuitry 


• 
Low Power Dissipation 
... 
46 mW Max per 
Channel 


• 
Fast Propagation 
Times ... 
20 ns Max 


• 
High-Impedance 
P-N-P Inputs 


• 
Receiver Hysteresis 
... 
650 mV Typ 


• 
No Loading of Bus When Device is Powered 
Down 
(VCC - 
01 


• 
Power-Up/Power-Down 
Protection 
(Glitch- 


Free) 


• 
Driver and Receiver Can Be Disabled 
Simultaneously 


description 


The 
SN75ALS 
165 
eight-channel 
general- 


purpose interface bus transceiver is a monolithic. 
high-speed, 
Advanced 
Low-Power 
Schottky 
device 
designed 
for 
two-way 
data 
communications 
over single-ended transmission 
lines. It is designed to meet the requirements 
of 
IEEE Standard 
488-1978. 
The 
transceiver 
features driver outputs that can be operated in 
either the passive-pull up or three-state 
mode. If 
Talk Enable (TEl is high. these ports have the 
characteristics 
of passive-pull up outputs 
when 
Pullup 
Enable (PEl is low 
and of three-state 
outputs 
when PE is high. Taking TE low places 
these ports in the high-impedance 
state. Taking 
TE and PE low 
places 
both 
the 
drivers 
and 
receivers in the high-impedance state. The driver 
outputs 
are designed to handle loads up to 48 
milliamperes 
of sink current. 


An active turn-off 
feature has been incorporated 


into the bus-terminating 
resistors 
so that 
the 
device 
exhibits 
a high impedance 
to the bus 
when 
Vee 
= 
O. When 
combined 
with 
the 
SN75ALS161 
or SN75ALS162 
management 
bus transceiver, 
the pair provides the'complete 
16-wire 
interface 
for the IEEE 488 
bus. 


The SN75ALS165 
is manufactured 
in a 20-pin 
package and is characterized for operation from 
ooe to 70oe. 


ow. J. DR N PACKAGE 


(TOP VIEW) 


TE 
1 U20 
VCC 
81 
2 
19 
01 


82 
3 
18 
02 


83 
17 
03 


8US 
84 
5 
16 
04 
TERMINAL 


I/O 
PORTS 
85 
6 
15 
05 
I/O 
PORTS 


86 
7 
14 
06 


87 
8 
13 
07 


88 
9 
12 
08 


GNO 
10 
11 
PE 


FUNCTION 
TABLES 


EACH DRIVER 
EACH RECEIVER 


INPUTS 
OUTPUT 
0 
TE 
PE 
B 


H 
H 
H 
H 


L 
H 
X 
L 


H 
X 
L 
zt 


X 
L 
X 
zt 


INPUTS 
OUTPUT 


B 
TE 
PE 
0 


L 
L 
H 
L 


H 
L 
H 
H 


X 
H 
X 
Z 
x 
X 
L 
Z • 


ADVANCE 
INFORMATION 
docum.nts 
cont.in 
~~:~~~:;h= 
Jr::..~~~~::~~ 
data .nd other specifications 
1111 subject to change 
without notice. 


H = high level, L = low level, X = irrelevant. 
Z = high·impedance state. 
tThis is the high-impedance state of a normal 3-state 


output modified by the internal resistors to VCC and 
ground. 
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logic diagram (positive logic) 


PE 
1111 


TE 
111 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and 
IEC Publication 
617-12. 
Q Designates 
3·state 
outputs. 


~ Designates passive-pull up outputs. 


r---., 


I 
1.7kn 
I 
10kn 


NOM 
I 
NOM 
I 
I 
I 


Driver output 
Aeq = 30 n NOM 


Receiver output 
Req = 
110 {} NOM 
Circuit inside dashed lines is on the driver outputs 
only. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. Vcc 
(see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . 
7 V 
Input voltage 
. . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
5.5 V 
Low-level 
driver output 
current. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
100 mA 
Continuous total dissipation 
at (or below) 25°C 
free-air temperature 
(see Note 2): 
DW package. 
. . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . .. 
1125 mW 
J package. 
. . . . 
. . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . .. 
1375 mW 
N package 
. . . . . . . . 
. . . . . . .. 
1150 mW 
Operating free-air temperature 
range. 
. 
O°C to 70°C 
Storage temperature 
range 
- 65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 
inch) from the case for 60 seconds: 
J package. 
. . . . . . .. 
300°C 
Lead temperature 
1,6 mm (1/16 
inch) from the case for 10 seconds: 
DW or N package .... 
260°C 


NOTES: 
1. All voltage values are with respect to network 
ground terminal. 


2. 
For operation 
above 
25°C 
free·air temperature, 
derate 
the OW package 
to 720 mW at 700e 
at the rate of 9.0 mW/oC. 
derate 
the J package 
to 880 
mW at 700e 
at the rate of 11.0 
mW/oC, 
and derate 
the N package 
to 736 
mW at 700e 
at the rate 


of 9.2 mW/·C. 


MIN 
NOM 
MAX 
UNIT 


Supply 
voltage, 
VCC 
4.75 
5 
5.25 
V 


High-level input voltage, VIH 
2 
V 


Low-level input voltage. VIL 
0.8 
V 


Bus ports with pullups active 
-5.2 
mA 
High-level output current, 'OH 
Terminal ports 
-800 
_A 


Bus ports 
48 
low-level 
output 
current, 
IOl 
mA 
Terminal ports 
16 


Operating free-air temperature, 
TA 
a 
70 
·C 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


electrical characteristics 
over recommended 
ranges of supply voltage and operating free-air temperature 
(unless 
otherwise 
noted) 


5'..• 
CD 
~ 
Qln 
CD 
:J> 
tAli 
typical values are at VCC = 5 V, TA = 25°C. 
r- 
t VOH applies for three-state 
outputs 
only. 
en 
(") 
=i"nc: 
;:;." 
en 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II ~ -18 
mA 
-0.8 
- 1.5 
V 


Vhys 
Hysteresis 


8us 
0.4 
0.65 
V 


IVT+ 
- 
VT_) 


VOH1 
High-level 
Terminal 
10H ~ 
- 800 pA. 
TE at 0.8 V 
2.7 
3.5 


V 
output voltage 
8us 
10H - 
-5.2 
mA. 
PE and TE at 2 V 
2.5 
3.3 


Low-level 
Terminal 
10L - 
16 mA. 
TE at 0.8 V 
0.3 
0.5 
VOL 
V 
output voltage 
8us 
10L - 
48 mA. 
TE at 2 V 
0.35 
0.5 


II 
Input current at 
Terminal 
VI ~5.5 V 
0.2 
100 
pA 
maximum 
input voltage 


Terminal 


IIH 
High-level input current 
VI = 2.7 V 
0.1 
20 
pA 
and 


control 


IlL 
Low-level 
input current 
VI ~ 0.5 V 
-10 
-100 
pA 
inputs 


VI/Olbus) 


Ilibus) 
= 0 
2.5 
3.0 
3.7 
Voltage at bus port 
Driver disabled 
V 


Illbus) 
- 
-12 
mA 
-1.5 


Vllbus) 
- 
1.5 V to 0.4 V 
1.3 


Vllbus) 
~ 0.4 V to 2.5 V 
0 
-3.2 


+2.5 
Vllbus) 
~ 2.5 V to 3.7 V 
II/Olbus) 
Current into bus port 
Power on 
Driver disabled 
-3.2 
mA 


Vllbus) 
~ 3.7 V to 5 V 
0 
2.5 


Vllbus) 
- 
5 V to 5.5 V 
0.7 
2.5 


Power off 
Vee 
- 
O. 
Vllbus) 
- 
0 V to 2.5 V 
-40 
pA 


Short-circuit 
Terminal 
-15 
-35 
-75 
105 
8us 
mA 
output 
current 
-25 
-50 
-125 


Ice 
Supply current 
I Terminal outputs 
low and enabled 
42 
56 
No load 
I Bus outputs 
low and enabled 
mA 
52 
70 


ei/olbus) 
Bus-port capacitance 
Vee 
- 
5 V to 0 V. VI/O 
- 
0 to 2 V. 
30 
pF 
f ~ 
1 MHz 
• 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


switching 
characteristics 
over recommended range of operating free·air temperature (unless otherwise 
noted!. 
VCC - 
5 V 


PARAMETER 
FROM 
TO 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


'pLH 
Propagation delay time. 


10 
20 
low-to-high-Ievel 
output 


Terminal 
Bus 
CL = 30 pF, 
ns 


'pHL 
Propagation delay time, 
See Figure 1 


12 
20 
high-to-tow-Ievel 
output 


'pLH 
Propagation delay time. 


5 
10 
low-to-high-Ievel 
output 
I 
CL = 30 pF, 
Bus 
.Terminal 
ns 


'pHL 
Propagation delay time. 
See Figure 2 
7 
14 
high·to·low·level 
output 


'PZH 
Output 
enable time to high level 
11 
20 


'pHZ 
Output 
disable time from high level 


TE 
CL ~ 15 pF, 
3 
10 
Bus 
ns 


'pZL 
Output enable time to low level 
See Figure 3 
18 
35 


IPLZ 
Output 
disable time from low level 
5 
20 


'pZH 
Output 
enable time to high level 
5 
20 


'pHZ 
Output 
disable time from high level 


TE 
CL ~ 15 pF, 
8 
20 
Terminal 
ns 


'PZL 
Output 
enable time to low level 
See Figure 4 
9 
20 


'pLZ 
Output 
disable time from low level 
8 
20 


len 
Output 
pull-up enable time 
CL - 
15 pF, 
3 
10 
PE 
Terminal 
ns 


tdis 
Output 
pull-up disable time 
See Figure 5 
4 
12 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


o=Jsv 


"'LH~ 


I 


XS~---3V 


~·_---'ov 


"'HL~ 
-,- 
--VOH 
I 


4.3V 
BI=Jsv 


240 11 
I 


"'LH~ 


II 


3kfi 
o OUTPUT 
1.5V 


\~---3V 


I . 
OV 


"'HL~ 
.J_ --V 
I 
OH 


1.5 V 


=is v 


'PZH---..j 
..- 


B OUTPUTI 
: 


51103V 
I 


52 OPEN I 


lPZL~ 
I 
I 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR .s 1 MHz, 50% duty cycle. 
tr .s 6 ns, 


tf s6 
ns, Zout 
= 50 O. 


B. CL includes probe and jig capacitance. 
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OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 


4.3 V 


=\5V 


3V 
! 
52 


tPZH-., r: 


2400 
o OUTPUT I 
I 
$1 to 3 V I 
1.5V 
I 
I 
52 OPEN I 
I 
OV 


3kU 
tp2L --.j 
t- 


tplZ....-.t 
4V 
o OUTPUT 
I 
$1 toGND 
1.0 V 


52 CLOSED 


TEST CIRCUIT 
VOLTAGE 
WAVEFORMS 


I 
••••---..t 
~ 


L~--VOH 


I 


t",----j 


NOTES: 
A. The input pulse is supplied 
by a generator 
having the following 
characteristics: 
PAR :s 1 MHz, 50% duty cycle, 
tr 
:S 6 ns, 


tf :s6 ns, Zout = 50 O. 


B. CL includes probe and jig capacitance. 
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4.0 


> 
3.5 
I8,.• 
3.0 
-a 
>~ 
2.5 
" 
Q. 
:;0 
2.0 
~•. 
..J 
1.5 
.c 
'":I: 
1.0 
I:t:0 
> 
0.5 


I 
J 
VCC = 5 V 
.......•• 
TA = 25°C- 
, 
"\ 
'\ 
'\ 
"\. 


t\. 


:r 
E 
"0> 
0.4 
~s. 
:;o 
0.3 
0; 
i; 
..J 
~ 
0.2 


..J 
I..J 
~ 
0.1 


o o 
-5 
-10 
-15 
-20 
-25 
-30 
- 35 -40 


IOH-High-Level Output Current-mA 


4.0 


3.5 


> 
3.0 
I8, 
2.5 
:l 
"0> 
2.0 
:; 
Q.:; 
1.5 
0I0> 
1.0 


0.5 


V~C= 5 V 
No load 
TA = 25°C 


VT- 
VT+ 


I 
I 
I 


oo 
0.2 
0.4 
0.6 0.8 
1.0 1.2 
1.4 1.6 
1.8 2.0 
VI-Input 
Voltage-V 
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~ 
::lSo 
::lo 
2 
a;;; 
..J.r...:i: 
I:I:o> 


-10 
-20 
-30 
-40 
-SO 
-60 


IOH-High-level 
Output 
Current-mA 


0.6 


>I 
O.S 
•. 


='0> 
0.4 
~ 
::lSo 
::l0 
0.3 
a;>•. 
..J 
~ 0.2 
0 
..J 
I..J 
0 
0.1 
> 


VCC= 
5V 
V 
TA = 2SoC 
./ 
V 
/ 
/' 
V 


./ 


./ 
V 


BUS OUTPUT 
VOLTAGE 
vs 


TERMINAL 
INPUT VOLTAGE 


TEXAS • 
INSTRUMENTS 


o 
0.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.S 1.6 
1.7 


VI-Input 
Voltage-V 


VCC = S V 
No load 
TA = 2SoC 
II 


SN75ALS192 


QUADRUPLE DIFFERENTIAL 
LINE DRIVERS 


• 
Meets EIA Standard 
RS-422-A 


• 
High-Speed. 
low-Power 
AlS 
Design 


• 
3-State 
TTl 
Compatible 


• 
Single 5-V Supply Operation 


• 
High Output 
Impedance 
in Power-Off 
Condition 


SN75ALS192 
... 
D. J. N DUAL-iN-LINE 
PACKAGE 


(TOP 
ViEW) 


1A 
1 U16 
VCC 


lY 
2 
15 
4A 


1Z 
3 
14 
4Y 
ENABLE G 
4 
13 
4Z 
2Z 
5 
12 
ENABLE G 
2A 
6 
11 
3Z 
1A 
7 
10 
3Y 
GND 
8 
9 
3A 
• 
Complementary 
Output 
Enable Inputs 


• 
Improved 
Replacement 
for the AM26lS31 


description 


This quadruple complementary-output 
line driver 
is designed for data transmission 
over twisted- 


pair or parallel-wire 
transmission 
lines. It meets 
the requirements of EIA Standard RS-422-A and 
is 
compatible 
with 
3-state 
TTl 
circuits. 
Advanced 
Low-Power 
Schottky 
technology 
provides 
high speed without 
the usual power 
penalties. 
Standby 
supply 
current 
is typically 
only 26 milliamperes. 
while typical propagation 
delay time is less than 10 nanoseconds. 


High-impedance 
inputs maintain input currents low. less than 1 microampere 
for a high level and less than 
100 microamperes for a low level. Complementary control inputs. G and G. allow these devices to be enabled 
at either a high input level or low input level. The SN75ALS192 
is capable of data rates in excess of 20 
megabits 
per second and is designed to operate with 
the SN75ALS193 
quadruple 
line receiver. 


iNPUT 
ENABLES 
OUTPUTS 


A 
G 
G 
y 
Z 


H 
H 
X 
H 
L 
l 
H 
X 
l 
H 


H 
X 
l 
H 
l 
l 
X 
l 
l 
H 


X 
l 
H 
Z 
Z 


H = high level, L = low level. 
Z = high impedance (off), 
X = irrelevant 


G (41 


G(121 


1.0. III 


PRODUCTIO. 
DATA 
dOl:Umlntl 
contain 
infonn.tion 
currlnt I' 
of 
publiCition 
dl'l. 


Produm 
conform to specifiCiltlonl 
per thl terms 
of 
Till. 
Instruments 
Itlnd.rd 
wlrrlnty. 


Production 
proeeuing 
don 
not 
nlClSllrily 
include tiltinG of ,II parlmlters. 
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SN75ALS192 
QUADRUPLE DIFFERENTIAL 
LINE DRIVERS 


Supply voltage, 
VCC 
(see Note 1) . 


Input voltage, 
VI . 
. 
. 
Output 
off-state 
voltage. 
. . 
. 
. 


Continuous 
total dissipation 
at (or below) 
25°C 
free-air temperature 
(see Note 2): 
o package . . . . . . . . . . . . . . . 
. 
. 
J package 
...................•.....•...... 


N package. 
. . 
. . . . . . . . 
. . . . . . . . 
. 
. 


Operating free-air temperature 
range 
. 
Lead temperature 
1,6 mm (1/16 
inch) from case for 60 seconds: 
J package 
Lead temperature 
1,6 mm (1/16 
inch) from case for 10 seconds: 
0 or N package 


. 
7 V 
7V 
5.5 V 


950 
mW 
. .. 
1000 mW 


. .. 
875 
mW 
O°C to 70°C 


300°C 
. . .. 
260°C 


NOTES: 
1. All voltage values except differential 
output voltage VOD are with respect to network 
ground terminal. 


2. 
For operation above 25°C 
free-air temperature. 
refer to the Dissipation Derating Table. In the J package. SN75ALS 
192 chips 


are glass mounted. 


PACKAGE 
TA - 
25°C 
DERATING 
ABOVE 
TA 
- 
70° 


POWER RATING 
FACTOR 
TA 
POWER RATING 


D 
950 mW 
7.6 mW/oC 
25°e 
608 mW 


J (Glass mount) 
1000 mW 
8.2 mW/oC 
28°e 
656 mW 


N 
875 mW 
7.0 mW/oe 
25°e 
560 mW 
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QUADRUPLE DIFFERENTIAL LINE DRIVERS 


MIN 
NOM 
MAX 
UNIT 


Supplv voltage. 
VCC 
4.75 
5 
5.25 
V 


High-level input voltage, 
VIH 
2 
V 


Low-level 
input voltage. 
VIL 
0.8 
V 


High-level output current. 
IOH 
20 
mA 


Low-level output current, IOL 
20 
mA 


Operating free·air temperature. 
TA 
0 
70 
·C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typl 
MAX 
UNIT 


VIK 
Input clamp voltage 
VCC 
~ 4.75 
V. 
II ~ 
-18 
mA 
-1.5 
V 


VOH 
High-level output voltage 
VCC 
~ 4.75 
V. 
IOH ~ 
-20 
mA 
2.5 
V 


VOL 
Low-level 
output 
voltage 
VCC = 4.75 
V• IOL ~ 20 mA 
0.5 
V 


• 1 Vo 
~ 0.5 V 
-20 
10Z 
Off-state 
(high-impedance 
state) output current 
VCC ~ 5.25 V I Vo 
_ 2.5 V 
20 
"A 


II 
Input current at maximum input voltage 
VCC - 
5.25 V. 
VI - 
7 V 
0.1 
mA 


IIH 
High-level input current 
VCC - 
5.25 V. 
VI- 
2.7V 
20 
"A 
IlL 
Low-level input current 
VCC - 
5.25 V. 
VI - 
0.4 V 
0.2 
mA 


10S 
Short-circuit 
output current; 
VCC ~5.25 V 
-30 
- 150 
mA 


ICC 
Supply current (all drivers) 
VCC - 
5.25 V. 
All outputs 
disabled 
26 
45 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
tNat 
more than one output should be shorted at a time. and duration of the short-circuit 
should not exceed one second. 


PARAMETER 
TEST CONDTIONS 
MIN 
TYP 
MAX 
UNIT 


lPLH 
Propagation delay time. low-to-high-Ievel 
output 
6 
13 
ns 


tpHL 
Propagation delay time. high-to-Iow-Ievel 
output 
g 
14 
ns 


Output-to-output 
skew 
CL ~ 30 pF. 
51 and 52 open 
3 
6 
ns 


IPZH 
Output enable time to high level 
RL - 
75 {) 
11 
15 
ns 


tpZL 
Output enable time to low level 
RL - 
180 {) 
16 
20 
ns 


tpHZ 
Output disable time from high level 
S1 and S2 closed 
8 
15 
ns 


tpLZ 
Output disable time from low level 
CL ~ 10pF. 


18 
20 
ns 
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SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 


INPUTA.I,.3V 
\,~;--3V 
.:...Jj 
I~.----0 
v 


ISMNoteAI ~tPlH/:I 
~ 
V 
I 
T-- 
OH 


OUTPUT Y : 
I 
1.5 V 


I 
I 
I 
VOL 


I 5kew""f"" 
I Skew-lo-+l 


tPHl~ 
Io-tplH--.J 


OUTPUTZ 
\,.5V 
r 


VOH 


_.----~.--VOL 


ENABlEG~r-------- 
__ 
3V 


J'"\ 1.5 V 
(See Note B) 
1.5 VY 


ENABlEG---J1-------- 
~""'-------OV 


Io--'PZl---+l 
tPlZ~ 
I 
I 
I 
151 and 


~ 
- 
- 
"'" 4.5 V 
I 
I 52 closed 
I Slc1osed. 
1.5V 
I 
-k-_£ 
....1.5V 
15Zapen 
I 
I 
T 
.---VOl 


Io--tpZH--., 
tPHZ*---+, 
0.5 V 


I 
; a·tv 
VOH 


51 open, 
v:-:-:: 
,,-!: 
a: 1.5V 


52 closed 
1':'" ~ ...0 V 
51 and 


52 closed 


VccJ 


'8011 


51 


NOTES: A. When measuring propagation delay times and skew. switches 
S1 and 52 are open. 


B. Each enable is tested separately. 
C. Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the enable inputs. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the enable inputs. 


D. CL includes probe and jig capacitance. 
E. All input pulses are supplied by generators having the following 
characteristics: 
PAR s 1 MHz, Zout ~ 500, 
tr S 15 ns, and 
tf s 6 ns. 
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5.0 


4.5 


4.0 
> 3.5 
I•. 
'":i 3.0 
"0> 2.5 
~ 
::le- 
2.0 
::l0I 
1.5 
0> 
1.0 


0.5 


No Load 
-Outputs 
Enabled 


I 
TA-25°C 
VCC 
5.5 V- 


VfC 5Y- 


VCC 
4.5 V- 


VCC- 
5.5 V 
I 


VCC-~ 
V 


VCC- 
4.5 V 


VI = 2V 
R L = 470 n to Ground 
See Note 3 
TA=25°C 


> 
3.0 


It 2.5 
~ 
~ 
2.0 
e- 
::l 


" 
1.5 
~ 1.0 


VCC= 5 V 
Outputs 
Enabled 
No Load 
TA = 70°C 
I 
I 


"fA 
O°C- 


-TA=25°C 


4.0 


=t 3.5 
g. 
~ 
3.0 
o 


~ 
2.5 
S. 


::l 2.0 
o 
b 1.5 
> 
1.0 


0.5 


o o 


TA = 70°C~ '-., 


I 


TA = 25°C- 
......... ;-. 
I 


TA = O°C_ 
......... 


VCC- 
5 V 
VI =2V 
RL = 470 nto Ground 
See Note 3 


> 
3.0 
I•. 
: 
2.5 
"0> 
2.0 
::le- 
::l 


" 
1.5 


~ 
1.0 
• 
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6 


5 


>I 
4 
.•...l!0>~ 
3 
:> 
Co;0I 
2 
0 
> 


Vcc = 5.5 V 
RL = ~70n t~ VCC 


VCC = 5 V 
SeeNote 3 


VCC=4.5 V 
TA=25°C 


6 


5 


>I 
4 
.• 
E0> 
3 
~ 
:>S- 
:> 
9 
2 
0> 


Vcc= 
5 V 


RL = 470 nto VCC 
SeeNote 4 


TA = 70°C- :--..,. 


r-TA 
= OoC " 
TA=25°C--- "'- 


:--..,. 


Vcc= 
5V 
> 
4.5 
IOH = -20 mA 


I 
SeeNote 3 
! 4.0 


~ 
3.5 
~ 
~ 
3.0 
:>o 
2.5 
~.• 
...J~i 
1.5 


IJ: 
~ 


o o 
10 
20 
30 
40 
50 
60 
70 
80 


TA-Free-Air Temperature-°c 


0.5 
1.0 
1.5 
2.0 
2.5 


VI-Enable G Input Voltage-V 


SeeNote 3 
=j 
4.5 
TA = 25°C 
!4.0 


~ 
3.5 
~ 
S. 3.0 


:>o 
2.5 
0;~ 
...J 
2.0 
~ 
~ 
1.5 
I5 1.0 
> 
0.5 


o o 
-20 
-40 
-60 
-80 
-100 


IOH-High-Level Output Current-mA 
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TYPICAL CHARACTERISTICS 


LOW·LEVEL OUTPUT VOLTAGE 


0.5 
VCC= 5 V 
IOL = 20 mA 
1 
SeeNote 4 
'" 0.4 
E 
"0> 
~ 0.3 
:;o 
<; 
~ 
0.2 
~ 
o 
...J 


~ 
0.1 
~ 


o o 
10 
20 
30 
40 
50 
60 
70 
80 


TA-free-Air 
Temperature- °c 


FIGURE 10 


80 


70 


< 
60 
E,!. 


<: 
50 
~:;u 
40 
>- 
C.c. 
" 
30 
en 
I 
U~ 
20 


10 


Outputs Enabled 
No Load 
TA=25°C 


INPUTS GROUNDED 


INPUTS OPEN 


h V 
~V 


------- 


LOW·LEVEL OUTPUT VOLTAGE 
vs 


OUTPUT CURRENT 
1.0 
SeeNote 4 
> 0.9 
TA = 25°C 
IE 0.8 


~ 
0.7 


S. 0.6 
"0 0.5 
~ 
'" 0.4 
...J 
~ 
0 0.3 
...J 
I 
i5 0.2 
> 
0.1 


0 
0 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
IOL -Low· Level Output Current-mA 


FIGURE 11 


SUPPLY CURRENT 
vs 


SUPPLY VOLTAGE 
40 


35 


< 
30 
E 
,!. 


~ 
25 
"u 
20 
>- 
C.c. 
" 
15 
en 
IU~ 
10 


5 


A In'puts dpen ~r Gro~nded 
/ 
Outputs Disabled 
/ 
No Load 
TA = 25°C 
/ 
/ 
/ 


/ 


.,/ 


VCC-Supply 
Voltage-V 


FIGURE 13 
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TYPICAL 
CHARACTERISTICS 


SUPPLY CURRENT 
v. 


FREQUENCY 


60 


50 
«E,!. 40 
c~:;c;. 30 
1i 
Q. 
:> 
'? 20 
uE 


10 


0 
10 k 
100 k 
1M 
10M 
100 M 


f-Frequency-Hz 


FIGURE 14 
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ADVANCE 
INFORMATION 


• 
Meets EIA Standards RS-422-A. 
RS-423-A. 


and RS-4S5 


• 
Meets CCITT Recommendations 
V. 1O. 
V.11. 
X.26. 
and X.27 


• 
Designed for Multipoint 
Sus Transmission 
on 
Long Sus Lines in Noisy Environments 


• 
3-State 
Outputs 


• 
Common-Mode 
Input Voltage 
Range . . . - 7 V to 7 V 


• 
Input Sensitivity 
± 200 mV 


• 
Input Hysteresis 
120 mV Typ 


• 
High Input Impedance ... 
12 kO Min 


• 
Operates from Single 5-Volt Supply 


• 
Low ICC Requirements: 
ICC ... 
35 mA Max 


• 
Improved Speed and Power Consumption 
Compared to AM26LS32A 


description 


The SN75ALS 193 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced 
Low-Power 
Schottky 
technology. 
This 
technology 
provides 
combined 


improvements 
in bar design. tooling production, 
and wafer 
fabrication. 
This, in turn, 
provides 
significa,ntly 
less 
power 
requirements 
and 
permits much higher data throughput 
than other 
designs. The device meets the specifications 
of 
EIA 
Standards 
RS-422-A, 
RS-423-A, 
and 
RS-485. 
It features 
three-state 
outputs 
that 
permit 
direct 
connection 
to 
a bus-organized 
system with a Fail-Safe design that ensures the 
outputs 
will 
always 
be high if the inputs 
are 
open. 


The device is optimized for balanced multipoint 
bus transmission 
at rates up to 10 megabits per 
second. 
The 
input 
features 
high 
input 
impedance, input hysteresis for increased noise 
immunity, 
and 
an 
input 
sensitivity 
of 
± 200 millivolts 
over 
a common-mode 
input 
voltage range of - 7 to 7 volts. It also features 
active-high and active-low 
enable functions that 
are 
common 
to 
the 
four 
channels. 
The 
SN75ALS 
193 
is 
designed 
for 
optimum 
performance when used with the SN75ALS192 
quadruple differential 
line driver. 


The SN75ALS193 
is characterized for operation 
from O°C to 70°C. 
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, 
U,6 
VCC 


2 
15 
48 


3 
14 
4A 


13 
4Y 


5 
12 
IT 


6 
11 
3Y 


7 
10 
3A 


8 
9 
38 


18 
1A 
lY 


G 
2Y 
2A 
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SN75AlS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STAH 
OUTPUTS 


DIFFERENTIAL 
ENABLES 
OUTPUT 


A-B 
G 
G 
Y 


H 
X 
H 


VIO 
'" 0.2 V 
X 
L 
H 


H 
X 
? 


-0.2 
V < VIO < 0.2 V 
X 
L 
? 


H 
X 
L 


VIO 
" 
-0.2 
V 
X 
L 
L 


X 
L 
H 
Z 


H = 
high level 


l 
= 
low level 


X = irrelevant 
? 
indeterminate 
Z 
= 
high-impedance 
(off) 


schematics of inputs and outputs 


EQUIVALENT 
OF EACH A OR B INPUT 


VCC 


EQUIVALENT 
OF G OR G INPUTS 


VCC 
• 


1B kll 
NOM 
:i' 
INPUT 
..•. 
CD:l. 


300 
kll 
l»n 
NOM 
CD 
~ 
VCC IA} 


r- 
or 
C/) 
GND (BI 


(") 
=t' 
GND 
n 
C 
;::+ 
en 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, 
VCC (see Note 1) . . 
. . . . . . . . . . . . . . 
. . . . . . . . .. 
7 V 


Input voltage, 
A or B inputs. 
. . . . . . . . . . . . . 
. . . . . . . .• . . • . . . 
± 15 V 


Differential 
input voltage 
(see Note 2) 
± 15 V 


Enable input voltage 
. . . . . . . . . 
. . . . . . . . . . . . . . 
. . . . . . . . . . . . . . .. 
7 V 
Low-level 
output 
current 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
50 mA 


Continuous 
total dissipation 
at (or below) 
25°C 
free-air temperature 
(see Note 3) . . 
1025 
mW 
Operating 
free-air temperature 
range. 
. . . . . . . . . . 
. . . . . . . . . . 
. ... 
O°C to 70°C 
Storage temperature 
range 
- 65°C 
to 150°C 
Lead temperature 
1,6 mm (1/16 
inch) from case for 60 seconds... 
. .. 
300°C 


NOTES: 
1. All voltage values. except differential 
input voltage. are with respect to network 
ground terminal. 


2. Differential-input 
voltage is measured at the noninverting input with respect to the corresponding inverting 
input. 


3. 
For operation 
above 
25°C 
free-air 
temperature, 
derate 
to 656 
mW at 700e 
at the rate of 8.2 
mW/oC. 
In the J package. 


SN75ALS193 
chips are glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, VCC 
4.75 
5 
5.25 
V 


Common-mode 
input voltage. Vie 
±7 
V 


Differential 
input voltage. VIO 
±12 
V 


High41evel input voltage. VIH 
2 
V 


Low4level 
input voltage, VIL 
0.8 
V 


High-level output current, 
IOH 
-400 
"A 


Low·level output current, 
IOL 
16 
mA 


Operating free-air temperature, 
TA 
0 
70 
·C 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 


electrical characteristics 
over recommended range of common-mode input voltage, supply voltage, 
and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONOITIONS 
MIN 
Typt 
MAX 
UNIT 


VT+ 
Positive-going 
threshold 
voltage 
200 
mV 


VT_ 
Negative-going 
threshold 
voltage 
-2001 
mV 


Vhys 
Hysteresis § 
120 
mV 


VIK 
Enable-input clamp voltage 
II - 
-18 
mA 
-1.5 
V 


VOH 
High-level 
output 
voltage 
VIO - 
200 
mY. 
10H - 
-400 
"A 
2.7 
3.6 
V 


10L - 
8 mA 
0.45 
VOL 
Low-level output 
voltage 
VID ~ -200 
mV 
V 


IOL-16mA 
0.5 


Va 
- 
2.4 V 
20 
10Z 
High·impedance-state 
output current 
VCC 
~ 5.25 V 
Va 
- 
0.4 V 
-20 
"A 


Other 
input at 0 V. 
VI 
15 V 
0.7 
1.2 


II 
Line input current 
mA 


See Note 4 
VI - 
-15 
V 
1.0 
-1.7 


VIH 
- 
2.7 V 
20 


IIH 
High-level enable-input 
current 
VIH 
- 
5.25 V 
100 
"A 


IlL 
low-level enable-input current 
VIL ~ 0.4 V 
-100 
"A 
Input resistance 
12 
18 
kll 


10S 
Short-circuit 
output 
current 
VID 
- 
3 V. 
Va 
- 
O. 
-15 
-78 
-130 
mA 
See Note 5 


ICC 
Supply current 
Outputs 
disabled 
22 
35 
mA 


t All typical values are at VCC = 5 V. TA = 25°C. 
t The algebraic convention, in which the less positive limit is designated minimum. is used in this data sheet for threshold voltage levels only. 


§ Hysteresis is the difference 
between the positive-going 
input threshold voltage. VT +. and the negative-going 
input threshold 
voltage. 


VT_· 


NOTES: 
4. 
Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 


5. Not more than one output should be shorted at a time and the duration of the short-circuit 
should not exceed one second. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tpLH 
Propagation delay time. low-to-high-Ievel 
output 
VID = 
-1.5 
V to 1.5 V. CL - 
15 pF. 
15 
22 
ns 


tpHL 
Propagation delay time. high-to-Iow-Ievel 
output 
See Figure 2 
15 
22 
ns 


tPZH 
Output enable time to high level 
13 
25 


Output enable time to low level 
CL ~ 15 pF. 
See Figure 3 
11 
25 
ns 


tPZL 


tpHZ 
Output disable time from high level 
13 
25 


Output disable time from low level 
CL ~ 15 pF. 
See Figure 3 
15 
22 
ns 
tpLZ 
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SN75ALS193 


QUADRUPLE DIFFERENTIAL LINE RECEIVER 


WITH 3·STATE 
OUTPUTS 


INPUT 
~~V--- 
2.5 V 
::J~' iC- -2.5 
V 
IPLH": 
~ 
•...•• ~ 
IpHL 


~ 


I 
II----VOH 
I 
I 
OUTPUT 
1.3 V 
1.3 V 


VOL 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PAR :s 1 MHz, duty cycle s 50%. Zout = 


500,tr 
::s 6 ns, tf 
::s 6 ns. 


B. CL includes probe and jig capacitance. 


TEXAS -II 
INSTRUMENTS 


SN75AlS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE 
OUTPUTS 


--.t 
I4-s 5ns 
1 
1 
-1- ---3V 
90% 
I 
I 
1.3 VI 
1 
I I 
10% 


See Note C 
1 I 
i: 
90% 
I 
1.3 V 


10% 
IT----OV 


~ 


I 
-.:tVOH 


S10pen 
1.3 V 
: 
I -£0.5 V 
S2 closed 
tPHZ~ 
~ 1.4 V 


81 closed 
82 closed 


CL 
5 kG 
See Note AT 


NOTES: 
A. CL includes probe and jig capacitance. 
8. All diodes are 1N3064 
or equivalent. 
C. Enable G is tested with ~ high; G is tested with Glow. 


--+J 
/4-s 
5 ns 
I 
I 
ENABLE 
I 
G 
I 
10% 
I I 


I I 1 
See Note C 
II 


ENABLE 90% 
1 I 
~ 
1.3V I I 


1 
I•• 


--.t 
,.... s 
5 ns 


1-~---3V 


I 
I 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3·STATE OUTPUTS 


02917. 
OCTOBER 
1985 


• 
Meets EIA Standard 
RS-422-A 


• 
High-Speed 
!'LS 
Design 


• 
3-State 
TTL-Compatible 


• 
Single 5-V Supply Operation 


• 
High Output 
Impedance 
in Power-Off 
Condition 


lA 
1U'6 
VCC 


lY 
2 
15 
4A 


lZ 
3 
14 
4Y 


1,2EN 
4 
13 
4Z 
2Z 
5 
12 
3.4EN 
2Y 
6 
11 
3Z 
2A 
7 
10 
3Y 
GNfJ 
8 
9 
3A 
• 
Two 
Pairs of Drivers Independently 
Enabled 


• 
Designed as a Replacement 
for the MC3487 
with 
Improvements: 
ICC 50% 
Lower. 
Switching 
Speed 30% 
Faster 


OUTPUT 
OUTPUTS 
INPUT 
ENABLE 
Y 
Z 


H 
H 
H 
l 


l 
H 
l 
H 


X 
l 
High-Impedance 
High-Impedance 


description 


This quadruple complementary-output 
line driver 


is designed for data transmission 
over twisted- 


pair or parallel-wire 
transmission 
lines. It meets 
the requirements of EIA Standard RS-422-A and 
H = TTl 
high level, l 
= TTl 
low level. X ~ irrelevant 


is 
compatible 
with 
3-state 
TTL 
circuits. 
Advanced Low-Power 
Schottky 
technology 
provides high speed without 
the usual power penalty. Standby 
supply 
current 
is typically 
only 
26 milliamperes. 
while 
typical 
propagation 
delay 
time 
is less than 
10 nanoseconds 
and enable/disable 
times are typically 
less than 
16 nanoseconds. 


High-impedance 
inputs keep input currents 
low. less than 
1 microampere 
for a high level and less than 


100 microamperes for a low level. The driver circuits can be enabled in pairs by separate active-high enable 
inputs. The SN75ALS194 
is capable of data rates in excess of 10 megabits 
per second and is designed 


to operate with 
the SN75ALS195 
quadruple 
line receiver. 


The SN75ALS194 
is characterized 
for operation 
from OOC to 70°C. 


(21 
lY 


(31 
lZ 


(6) 
2Y 
(51 
2Z 


1101 3Y 
(11) 
3Z 


1141 4Y 
4A 
1131 
4Z 


PRODUCTION DATA documents contlin informltion 
curr'Rt I' of publicltion dltl. 
Products conform to 


specific.tionl 
per thl terms of TIX•• 
Instruments 
:':=~~i~'r::1~1~ 
~::i:~ti:f:ll~::~:t:~~ 
not 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3·STATE 
OUTPUTS 


Supply voltage. Vcc (see Note 1) 
Input voltage, 
VI 


Continuous 
total dissipation 
at (or below) 25°C 
free-air temperature 
(see Note 2): 


D package ... 
J package .. 
N package .. 
Operating free-air temperature 
range. 


Lead temperature 
1,6 mm (1/16 
inch) from case for 60 seconds: 
J package 
Lead temperature 
1,6 mm (1/16 
inch) from case for 10 seconds: 
D or N package 


7V 
5.5 
V 


950 mW 
1025 mW 


. 
875 
mW 


O°C to 70°C 
. . . . . . . .. 
300°C 


...... 
260°C 


TA 
- 
25°C 
DERATING 
ABOVE 
TA 
- 
70°C 
PACKAGE 
POWER RATING 
FACTOR 
TA 
POWER RATING 


D 
950 
mW 
7.6 mW/oC 
25°C 
608 
mW 


J (Glass mount) 
1025 
mW 
8.2 
mW/oC 
25°C 
656 
mW 


N 
875 
mW 
7.0 mW/oC 
25°C 
560 
mW 


MIN 
NOM 
MAX 
UNIT 


Supply voltage. 
VCC 
4.75 
5 
5.25 
V 


High-level input voltage. 
VIH 
2 
V 


Low-level 
input voltage, 
VIL 
0.8 
V 


High·level 
output current, 
IOH 
-20 
mA 


Low-level 
output current, 
IOL 
48 
mA 


Operating 
free-air temperature. 
T A 
0 
70 
°C 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 


WITH 3-STATE OUTPUTS 


electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typt 
MAX 
UNIT 


VIK 
Input clamp voltage 
II ~ 
-18 
mA 
-1.5 
V 


VOH 
High-level output voltage 
IOH - 
-20 
mA 
2.5 
V 


VOL 
Low-level 
output 
voltage 
IOL - 
48 mA 
0.5 
V 


VO 
Output voltage 
10 - 
a 
a 
6 
V 


IVODl 
I 
Differential 
output voltage 
10 = a 
2 
6 
V 


IVOO21 
Differential 
output voltage 
Y2 VODl 
V 


2 


~IVool 
Change in magnitude of 
±OA 
V 
differential 
output voltage:t: 
RL ~ lOa n. 
See Figure 1 


VOC 
Common-mode output voltage 
±3 
V 


~IVocl 


Change in magnitude of 
±OA 
V 
common-mode 
output voltage t 


Va 
~ 6 V 
lOa 
10 
Output current with power off 
Vcc 
= a 
Va 
~ 
-0.25 
V 
- lOa 
.A 


Output enables 
Va 
- 
2.7 V 
lOa 
10Z 
High-impedance state output current 


al 0.8 V 
Va 
~ 0.5 V 
- lOa 
.A 


II 
Input current at maximum input voltage 
VI ~ 5.5 V 
lOa 
.A 


IIH 
High-level input current 
VI - 
2.7 V 
50 
.A 


IlL 
Low-level input current 
VI - 
0.5 V 
-200 
.A 


105 
Short-circuit 
output current 
VI - 
2 V 
-40 
- 140 
mA 


ICC 
Supply current (all drivers) 
VCC - 
5.25 
V. 
All outputs disabled 
26 
45 
mA 


t All typical values are at VCC = 5 V, TA = 25°C. 
t.o.lVODI 
and .o.lVocl 
are the changes in magnitude of VOD and VOC' respectively, that occur when the input is changed from a high 
level to a low level. 


§ Not more than one output should be shorted at a time. and duration of the short-circuit 
should not exceed one second. 


PARAMETER 
TEST CONDTIONS 
MIN 
TYP 
MAX 
UNIT 


'PLH 
Propagation delay time, low-to-high-Ievel 
output 
6 
13 
ns 


'pHL 
Propagation delay time, high-to-Iow-Ievel 
output 
9 
14 
ns 


Output-to-output 
skew 
CL ~ 
15 pF. 
See Figure 1 


3.5 
6 
ns 


ITO 
Differential-output 
transition 
time 
CL = 
15 pF. 
See Figure 2 
8 
14 
ns 


'PZH 
Output enable time to high level 
9 
12 
ns 


'PZL 
Output enable time to low level 
12 
20 
ns 


Output disable time from high le~el 
CL ~50 pF. 
See Figure 3 


'pHZ 
9 
14 
ns 


'pLZ 
Output disable time from low level 
12 
15 
ns 


DATA SHEET PARAMETER 
RS-422-A 


Va 
Voa. Vob 


IVOOll 
VO 


IVOD21 
V, (RL ~ 100 III 


~IVODI 
I IV,I 
- 
IV,I 
I 


VOC 
IVosl 


~IVocl 
I Vos 
- 
Vos I 


105 
IIsal. 
IIsb I 


10 
Ilxal. 
IIxbl 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3·STATE OUTPUTS 


II 
IICL=15pF 


: (See Note 
B) 
I 
I 


3V' 
I 
L 
...J 


INPUT-A1.5V 


I.tPLH~ 
I 
I 


1. 
5Vt-- 
-----3V 


~.-------0 
V 


~tPHLt- - - - 
VOH 


1.5 V 


I 
I Skow-t-l 


••..•tPLH--!r 


VOH 


1.5 V 


- 
- 
-VOL 


INPUT 
r-\---3V 
~ 
L-ov 


OUTPUT 
tTD----: :-- 
--: 
:--tTD 


~ 


90% 
I 


CL= 15pF 
OUTPUT 
I 
I 


(SeeNote BI 
10% 


A. The input pulse is supplied by a generator having the following characteristics: 
tr :S 5 ns, t, :s 5 ns, PRR :s 1 MHz, duty 


cvcle 
= 50%, 
Zo ~ 50 O. 


B. CL includes probe and stray capacitance. 
C. All diodes are 1N916 or 1N3064. 
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QUADRUPLE DIFFERENTIAL LINE DRIVER 


WITH 3·STATE OUTPUTS 


r-----' 
I 
I 
I 
I 
00,3V 
I 
I 
I 


GENERATOR 
L 
J 
ISee Not. Al 
50 n 


::x----3V 


1.5V-X 
I~·----OV 
tpHZ ...•• ~ 
V 


OUTPUT 
~.5 
V 
OH 
SI 
CLOSED 
I 
S2 CLOSED: 
-1.5 
V 
OUTPUT 
tPLZ ...•• 
~ 
-1.5 
V 


SICLOSED 
~ 
S2 CLOSED 
0.5 V 
VOL 


~3V 
o V---P. '..' 
v 


tpZL =-l 
l-- 


OUTPUT 
~ 
SI 
CLOSED 
: 
1.5 V 


S2 OPEN 
I 
VOL 


OUTPUT 
tPZ~H~ 
~ 
VOH 
SI 
OPEN 
1.5 V 
S2 CLOSED 


OUTPUT 
ENABLE 
INPUT 


OUTPUT 
ENABLE 
INPUT 


A. The input pulse is supplied by a generator having the following 
characteristics: 
tr S 5 ns, tf S 5 ns, PRR s , MHz, duty 
cycle 
= 50%. Zo = 50 n. 
B. CL includes probe and stray capacitance. 
C. All diodes are lN916 
or lN3064. 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 


5.0 


4.5 


4.0 
> 3.5 
I•. 
'":l 3.0 
0> 
2.5 
:; 
So 


2.0 
"0 
I 
1.5 
0 
> 
1.0 


0.5 


No Load 
f-Outputs 
Enabled 
TA-25°C 
VfC 
5.5V- 


VfC 5Y- 


VCC-4.5V- 


VCC = 5 V 
Outputs 
Enabled 
TA = 70·C 
No Load 
I 
I 


TA 
O°C 
I' 


-TA=25°C 


4.0 


::r 3.5 
•. 


~ 
3.0 
o 
.:: 2.5 
" 
Q. 
:; 
2.0 
o 
61.5 
> 
1.0 


0.5 


o o 


VI-Data 
Input Voltage-V 


FIGURE 
5 


VCC=15.5 V 


VCC - 5 V 


I 


VCC- 
4.5V 


VI = 2V 
RL = 470 n to Ground 
See Note 3 
;A = 25°C 
, 


VI-Data 
Input Voltage-V 


FIGURE 
6 


TA = 70oC- 
r--..... 


I 


TA = 25°C- ~ 
I 


TA=O°C- 


'" 


VCC= 5 V 
VI =2V 
RL = 470 n to Ground 
See Note 3 


> 
3.0 


~= 2.5 
o> 
:; 
2.0 
So 
9 1.5 
o 
> 
1.0 


> 
3.0 
~E 2.5 
o>:; 
2.0 
So 
"9 
1.5 


~ 
1.0 


VI-Enable 
G Input Voltage-V 


FIGURE 
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6 


5 


>I 
4 
" 
C>:l 
"0>~ 
3 
:>So 
:> 
Q 
2 
I0 
> 


VCc= 5.5'V 
RL = ~70 n t~ VCC 
VCC= 5 V 
SeeNote 3 


VCC= 4.5 V 
TA = 25°C 


6 


5 


>I 
4 
"E 
"0> 
3 
~ 
:>So 
:>0 
2 
I0 
> 


Vcc= 
5 V 
RL=470ntoVcC 
SeeNote 4 


TA=70oC~-..... 
I 


TA - 
25°C 


"- 
TA - 
ooC~ 


"- 


-..... 


0.5 
1.0 
1.5 
2.0 
2.5 
VI-Enable G Input Voltage-V 


Vcc= 
5 V 
> 
4.5 
IOH = -20 mA 
~ 
SeeNote 3 
E 4.0 


~ 
3.5 


~ 
3.0 
:>o 
2.5 
~" 
...J 
i:. 


~ 
1.5 
I5 1.0 
> 
0.5 


o 
o 
10 
20 
30 
40 
50 
60 
70 
80 


TA-Free·Air Temperature-OC 


SeeNote 3 
TA = 25°C 


.•..... 
" 
--.." 


I'\. 
VCC=5.5V_ 
- 
--..r'\. I'\. 
I 
I 
I 
~VCC=5V_ 
- 


I'\. 
...x:: 
I 
I 


";>- 
"\ 
VCC= 4.5 V- 


'\ '" "" 
'".'" '" 
"" 
"" '" 


> 4.5 
~!' 4.0 


~ 
3.5 


S. 3.0 


:>o 
2.5 
~ 
...J 
2.0 
i:.i 1.5 
I:I: 1.0 
o> 0.5 


o 
o 
-20 
~o 
-60 
-80 
-100 
IOH-High·Leyel Output Current-mA 
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• 
SO 
r+ 
CD 
~ 
80 
Qln 
70 
CD 
~ 
<l: 
60 
r- 
E 
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TYPICAL 
CHARACTERISTICS 
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ADVANCE 
INFORMATION 


• 
Meets EIA Standards 
RS-422-A. 
RS-423-A. 
and RS-485 


• 
Meets CCITT Recommendations 
V. 1O. 
V.11. 
X.26. 
and X.27 


• 
- 7 V to 7 V Common-Mode 
Range with 
200-mV 
Sensitivity 


• 
3-State 
TTL-Compatible 
Outputs 


• 
High Input Impedance 
... 
12 kfl Min 


• 
Input Hysteresis 
... 
120 mV Typ 


• 
Single 5-V Supply Operation 


• 
Low Supply Current 
Requirement 
... 
35 mA Max 


• 
Improved 
Speed and Power Consumption 
Compared to MC3486 


description 


The SN75ALS 195 is a monolithic quadruple line 
receiver with three-state outputs desi9ned using 
Advanced 
Low-Power 
Schottky 
technology. 
This 
technology 
provides 
combined 
improvements 
in bar design. tooling production, 
and wafer fabrication, providing significantly 
less 
power consumption 
and permitting much higher 
data throughput 
than other designs. The device 
meets 
the 
specifications 
of 
EIA 
Standards 
RS-422-A, 
RS-423-A 
and RS-485. 


The SN75ALS195 
features three-state 
outputs 
that permit direct connection to a bus-organized 
system with a fail-safe design that ensures the 
outputs 
will 
always 
be high if the inputs 
are 
open. 
The 
device 
is optimized 
for 
balanced 
multipoint 
bus 
transmission 
at 
rates 
up 
to 
10 megabits per second. The input features high 
input impedance. input hysteresis for increased 
noise 
immunity, 
and 
an input 
sensitivity 
of 
± 200 millivolts 
over 
a common-mode 
input 
voltage 
range of ± 7 volts. 
It also features 
an 
active-high 
enable 
function 
for 
each 
of 
two 
receiver pairs. The SN75ALS195 
is designed for 
optimum 
performance 
when 
used 
with 
the 
SN75ALS 194 quadruple differential 
line driver. 


The SN75ALS195 
is characterized for operation 
from ooe to 70oe. 


SN75ALS195 
QUADRUPLE 
DIFFERENTIAL 
LINE RECEIVER 
WITH 
3-STATE 
OUTPUTS 
02928. JUNE 
1986 
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ADVANCE 
INFORMATION 
documents 
contain 
information on new products in the samplinp or 
preproduction 
phase of development. 
Charactenstic 
data Ind other specifications 
are subject to change 
without 
notice. 
TEXAS 
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SN75AlS195 
QUADRUPLE DIFFERENTIAL 
LINE RECEIVER 


WITH 
3·STATE OUTPUTS 


DIFFERENTIAL 
ENABLES 
OUTPUT 
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H = high level 
L = 
low level 
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? 
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Z 
= high·impedance 
(off) 


schematics of inputs and outputs 
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OF EACH A or B INPUT 


VCC 


500' 
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SN75AlS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. 
Vcc 
(see Note 1).... 
..... 
... 
7 V 


Input voltage. A or B inputs. VI 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . .. 
- 25 V to ± 15 V 


Differential 
input voltage (see Note 2) 
- 25 V to ± 15 V 


Enable input voltage 
. . . . . . . . 
. . . . . . . . . . . . 
. . .. 
7 V 


Low-level output 
current 
. . . . .. 
50 mA 
Continuous total dissipation 
at (or below) 25°C 
free-air temperature 
(see Note 3) . . . . . .. 
1025 mW 
Operating free-air temperature 
range. 
. . 
. . .. 
OoC to 70°C 
Storage temperature 
range 
- 65°C 
to 150°C 


Lead temperature 
1.6 mm (1/16 
inch) from case for 60 seconds: J package 
.. 
.. 
300°C 


NOTES: 
1. All voltage values. except differential 
input voltage, are with respect to network ground terminal. 


2. Differential-input 
voltage is measured at the noninverting 
input with respect to the corresponding inverting input. 


3. 
For operating 
above 
25°C 
free-air 
temperature, 
derate 
the J package 
to to 656 
mW at 70°C 
at the rata of 8.2 
mW/oC. 
In 


the J package, SN75AlS 195 chips are glass mounted. 


MIN 
NOM 
MAX 
UNIT 


Supply voltage, 
VCC 
4.75 
5 
5.25 
V 


Common-mode 
input voltage, Vie 
±7 
V 


Differential input voltage, VIO 
±12 
V 


High-level input voltage, VIH 
2 
V 


low-level input voltage, Vil 
0.8 
V 


High-level output current, IOH 
-400 
.A 


Low·level output current, IOL 
16 
mA 


Operating free-air temperature, 
TA 
0 
70 
°c 
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SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH :UTATE 
OUTPUTS 


electrical characteristics 
over recommended ranges of common-mode input voltage, supply voltage, 
and operating free-air temperature 
(unless otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
Typf 
MAX 
UNIT 


VT+ 
Positive-going 
threshold 
voltage 
200 
mV 


VT_ 
Negative-going 
threshold 
voltage 
- 200t 
mV 


Vhvs 
Hysteresis § 
120 
mV 


VIK 
Enable-input clamp voltage 
II - 
18 mA 
1.5 
V 


VOH 
High-level output 
voltage 
VID 
200 mV, 
10H 
400 "A 
2.7 
3.6 
V 


I 
10L 
8 mA 
0.45 
VOL 
Low-level output voltage 
VID ~ -200 
mV 
V 


I 
10L 
16 mA 
0.5 


VIL 
0.8 V, 
VID - 
3 V, 


20 


10Z 
High-impedance 
state output 
current 
Vo 
~ 2.7 V 


"A 
VIL - 
0.8 V, 
VID - 
3 V, 
-20 


Vo 
~ 0.5 V 


Other input at 0 V. 
VI 
15 V 
0.7 
1.2 


II 
line input current 
mA 
See Note 4 
VI 
15 V 
1.0 
1.7 


VIH - 
2.7 V 
20 


IIH 
High-level enable-input 
current 
VIH - 
5.25 V 
100 
"A 


IlL 
Low-level enable-input 
current 
VIL - 
0.4 V 
100 
"A 


Input resistance 
12 
18 
kO 


105 
Short-circuit output current 
VID - 
3 V, 
Vo 
= 0, 
-15 
-78 
-130 
mA 
See Note 5 


ICC 
Supply current 
Outputs disabled 
22 
35 
mA 


t All typical values are at Vec 
= 5 V. TA = 25°C. 


t The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 


§ Hysteresis is the difference 
between the positive-going 
input threshold 
voltage, VT +, and the negative-going 
input threshold 
voltage. 


VT_· 


NOTES: 
4. 
Refer to EIA Standard RS-422-A and RS-423·A for exact conditions. 


5. Not more than one output should be shorted at a time and the duration of the short-circuit 
should not exceed one second. 


PARAMETER 
TEST CONDITIONS 
MIN 
TYP 
MAX 
UNIT 


tPLH 
Propagation delay time. low-to-high-Ievel 
output 
VID - 
1.5 V to 1.5 V, CL - 
15 pF, 
15 
22 
ns 


tPHL 
Propagation delay time. high-to-low-Ievel 
output 
See Figure 2 
15 
22 
ns 


tpZH 
Output enable time to high level 
13 
25 


Output enable time to low level 
CL ~ 
15 pF, 
See Figure 3 
11 
25 
ns 


tpZL 


tpHZ 
Output disable time from high level 
13 
25 


Output disable time from low level 
CL = 15 pF, 
See Figure 3 
15 
22 
ns 


tpLZ 
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QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE 
OUTPUTS 


~ 


--3V 


INPUT 


1.5 V 
1.5 V 


I 
I 


I 
I 
0 V 


--....I IpLH~ 
--.I IpHLj4- 


I 
-1--VOH 
I 
I 


1.3 V 


NOTES: 
A. The input pulse is supplied by a generator having the following characteristics: 
PAR s , MHz. duty cycle :s:50%, Zout 
== 


50 n,tr 
:s 6 ns, tf S 6 ns. 
B. CL includes probe and jig capacitance. 
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SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 


tPZH 


~ 


JV 


SW1 to Z.5 V 


INPUT 
I - 
-1.5 
V 
SWZ open 
+__ 0 V 
SWJ closed 
3 


tpZH ---+t 
j+- 
II 
VOH 
_ 
OUTPUT~ 
~v 


::J 
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..• 
CD 
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en 
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tPHZ 
JV 
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I 1.5 V 


I 
- 
-OV 


tPHZ-+! 
~ 


~ 


I 
VOH 


OUTPUT 
0.5 V__ 
f 
__-1.4V 


SW1 to 2.5 V 


SW2 closed 


SW3 closed 


SW2 


0-5 
V 


Cl-15pF 
~ 
(see Note BI 


tPZl 


IN:U:~--1'5V 
I 
SW1 to -2.5 
V 
--1-0 
V 
I 
SW2 closed 
tPZl----.j 
j+- 
SWJ open 


~--4.5V 


OUTPUT 
--./ 
"L1.5 
V 


VOL 


tPlZ 


JV~JV 
SW1 to -2.5 
V 
INPUT 
I 1.5 V 
SW2 closed 


I 
-0 
V 
SWJ closed 


I 
tpLZ-.f 
~ 
I~--1.4V 


OUTPUT ~0.5 
V 
~ 


VOL 


NOTES: 
A. The input pulse is supplied by a generator having the following 
characteristics: 
PRR :s 1 MHz. duty cycle :s 50%. Zout = 


50 O.tr S 6 ns, tf 
S 6 ns. 


B. Cl includes probe and jig capacitance. 


C. All diodes are 1N3064 or equivalent. 
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Texas Instruments 
(TII reserves the right to make changes in the 
devices 
or the 
device 
specifications 
identified 
in this 
publication 
without 
notice. TI advises its customers 
to obtain the latest version 
of device 
specifications 
to verify, 
before 
placing 
orders, that 
the 
information 
being relied upon by the customer 
is current. 


TI warrants 
performance 
of its semiconductor 
products 
to current 
specifications 
in accordance with Tl's standard warranty. Testing and 
other quality 
control techniques 
are utilized to the extent 
TI deems 
such testing 
necessary to support 
this warranty. 
Unless mandated 
by government requirements, specific testing of all parameters of each 
device is not necessarily 
performed. 


In the absence of written 
agreement to the contrary, 
TI assumes no 
liability for TI applications 
assistance, 
customer's 
product design, or 
infringement of patents or copyrights of third parties by or arising from 
use of semiconductor 
devices described herein. Nor does TI warrant 
or represent that any license, either express or implied, 
is granted 
under any patent right, copyright, 
or other intellectual 
property 
right 
of TI covering or relating to any combination, 
machine, or process in 
which 
such semiconductor 
devices might be or are used. 
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The purpose of this Application Report is to assist the 
designers of high-performance digital logic systems in the 
use of the new series of Advanced Schottky-clamped* TTL 
integrated circuits. 
Detailed electrical characteristics of these devices are 
provided and, if available, tables have been included that 
compare specific parameters of the devices with those of 
other logic families. In addition, interfamily information is 
provided to allow system designers to mix logic families in 
the same circuit. This allows the designer to use the relative 
merits of each logic family in high preformance state-of-the- 
art designs. 
The major subject areas covered in this Application 
Report are as follows: 


• Advanced Schottky process 
• Fanouts 
• Transfer characteristics 
• Input and output parameters 
• Speed and power information 
• Noise margins 
• Power supply considerations 
• Noise sources and their abatement 
• Back panel and printed circuit wiring 
guidelines 


• Line driving and receiving 


INTRODUCTION TO 
ADVANCED SCHOTTKY-CLAMPED TTL 


Series 54174transistor-transistor logic (TTL) has, since 
its introduction in 1965, become the most popular digital 
integrated circuit logic family ever offered. Its popularity 
has allowed the development of high-volume production 
techniques which have made it the most economical approach 
to the implementation of major portions of medium-to-high 
performance digital logic systems. These systems range from 
simple decision making to highly complex real-time computer 
installations that handle worldwide data processing. 
The proliferation of and economical impact of these 
digital logic systems has created a demand for constant 
improvement in efficiency. In response to demand, Texas 
Instruments examined the advantages gained by Schottky 
clamping. An increase in speed and performance was 
discovered in the use of Schottky barrier-diode clamping. 
The process was patented in the United States and the 
Schottky series 54S174S catalog parts were made available 
in the early 1970s.A series 54LS174LSwas introduced later. 
The series 54LS174LS was slower that the 54S174S series 
but had a much lower power consumption. 


Recent innovations in integrated circuit design have 


made it possible to develop two new families: the Advanced 
Schottky (54ASI74AS) series and the Advanced Low-Power 
Schottky (54ALSI74ALS) series. The' ALS and' AS series 
provide considerable higher speedsthan the 'LS and 'S series, 
respectively. The' ALS series offers a substantial reduction 
in power consumption over the 'LS series, and the 'AS series 
offers a substantial reduction in power consumption over the 
'S series. The •ALSI' AS series is pin-to-pin compatible with 
the 'LSI' S series. 


SPEED-POWER SLOTS FILLED BY 'ALS 
AND 'AS TTL 


Digital integratedcircuits have historicallybeen characterized 
for both speed and power. The series 54S174SdeVicescontain 
19 mW NAND gates and 125-MHz flip-flops and the series 
54LSI74LS devices contain 2-mW NAND gates and 45-MHz 
flip-flops. Either of these logic families could be used to 
design a 2-MHz system, therefore categorization strictly on 
the basis of power and speed is inconclusive with respect 
to system efficiency. To provide a means of measuring the 
overall circuit efficiency and performance, a speed-power 
product 
efficiency 
index 
for 
integrated 
circuits 
was 


developed. The rating of an integrated circuit is obtained by 
multiplying the gate propagation delay by the gate power 
dissipation. 


Table 
I provides propagation delay times, 
power 


dissipation, 
and 
speed-power 
product 
for 
the Texas 


Instruments TTL series. In addition, it provides flip-flop 
frequency 
for each family as an indicator of system 
performance. 
The 
speed-power 
product 
rating system 
(measured in picojoules) is divided into circuits where speed 
is the prime factor and circuits where low-power is the prime 
factor. 
The 
'ALS 
series 
speed-power 
product 
IS 


approximately 4 times less than that of the 'LS series and 
the 'AS series speed-power product is approximately 4 times 
less than the'S series. Figure I is a graphic analysis of the 
speed-power points for the various TTL families. 


ADDITIONAL ADVANTAGES OFFERED BY 
'ALS AND 'AS DEVICES 


The 'ALS and •AS devices offer the following additional 
advantages: 
I. TTL compatible with 54174, 54SI74S, 
54U74L, 


54LS174LS, and 54H174H series gates for 
selectively upgrading existing systems 


2. Suppresses the effects of line ringing and 
significantly reduces undershoot 
3. Higher thresholds (noise immunity) and better 


stability across operating free-air temperature 
range 
4. Input current requirement reduced by up to 50% 
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Figure 1. Speed-Power Relationships of 
Digital Integrated 
Circuits 


5. Fanout is doubled 
6. Tenninated lines or controlled impedance circuit 
boards are normally not required. 


7. The •AS series offers shorter propagation delays 
and higher clock frequencies with relatively low 
power consumption. 
8. The maximum flip-flop frequency has been 
increased to 200 MHz. 


CONCEPTS OF DEFINING SERIES •AS AND 
'ALS 


Both the •ALS and' AS series are electrically and pinout 
compatible with existing TTL series. The •ALS series is 
suitable for replacing all TTL families except in the very 
highest frequency applications. Replacement with' ALS will 
result in lower power consumption, smaller power supply 
current spikes, and, in some cases, better noise immunity 
than the other families. In those cases where a very high 
operating frequency is required, the •AS series can be used. 
The •AS devices require less than one-half of the supply 
current of the'S 
series and has approximately twice the 
clocking 
frequency. 
The 
•ALS devices are 
ideal for 
improving effeciency at the lower speeds. The' AS devices 


are ideal for replacement of high-speed logic families 
including ECL 10K series. 


To ensure complete electrical compatibility in systems 


using or intending to use a mixture of existing TTL families 
and the new •ALSI' AS families, specificguidelineshave been 
implemented. These guidelines ensure the continuation of 
desirable characteristics and incorporate newer techniques 
to improve performance and/or simplify the use of TTL 
families. Figure 2 illustrates the comparison of essential 
parameters 
of each 
family and shows that complete 
compatibility is maintained throughout the 54/74 families. 


Fanout 
The 
compatible 
ratings 
for 
fanout 
simplify 
the 


implementation of logic and provide a freedom of choice in 
the use of any of the seven performance ranges to design 
a digital logic system. Any of the Texas Instruments TTL 
series gates can be used to drive any other gate without the 
use of an interface or level-shifting circuit. The use of totem- 
pole-(push-pull) type output stages provides a low output 
impedance and the capability for both sourcing and sinking 
current. The output is easily adapted for driving MOS and 
CMOS circuits as well as the interface circuits between the 
output and the devices it controls. Figure 3 illustrates fanout 
capability. 


The Advanced SchottkyFamily has been developed from 
two earlier concepts: the Baker Clamp and the Schottky 
Barrier-Diode (SBD). The use of the Baker Clamp and SBD 
concepts resulted in the Schottky Clamped Transistor. The 
Schottkyclamped transistor produced the increased switching 
speed associated with the S series integrated circuits. The 
additiOJiaiadvances that have led to the development of •ALS 
and 'A$ gates and the actual gates are discussed later. 


Analysis of the Schottky Clamped Transistor 
The use of the Baker Clamp, shown in Figure 4, is a 


method of avoiding saturation of a discrete transistor. The 
diode forward voltage is 0.3 V to 0.4 V as compared to 
0.7 V for the base-emitterjunction diode. When the transistor 
is turned on, base' current drives the transistor toward 
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Figure 3. Fanout Capability 
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saturation. The collector voltage drops, the germanium diode 
begins to conduct forward current, and excess base drive is 
diverted from the base-eollector junction of the transistor. 
This causes the transistor to be held out of deep saturation, 
the excess base charge to not be stored, and the turn-off time 
to be dramatically reduced. 
A germanium diode cannot be incorporated into a 
monolithic 
silicon 
integrated 
circuit. 
Therefore, 
the 
germanium diode must be replaced with a silicondiode which 


has a lower forward voltage drop than the base-collector 
junction of the transistor. A normal p-n diode will not meet 
this requirement. The SBD illustrated in Figure 5 can be used 
to meet the requirement. 


The SBD illustrated in Figure 6 is a rectifying metal- 
semiconductor contact formed between a metal and a highly 
doped N semiconductor. 


• 


METAL--y, 
eN 
SILICON 


-U-. '---r- 


The qualitative physics of an SBD is illustrated in 
Figure 7. The valence and conduction bands in a metal 
overlap make available a large number offree-energy states. 
The free-energy states can be filled by any electrons which 
are injected into the conduction band. A finite number of 
electrons exist in the conduction band of a semiconductor. 
The number of electrons depends mainly upon the thermal 
energy and the level of impurity atoms in the material. When 
a metal-semiconductorjunction is formed, free electrons flow 
across 
the junction 
from the 
semiconductor, 
via the 
conduction band, and fill the free-energy states in the metal. 
This flow of electrons builds a depletion potential across the 
barrier. This depletion potential opposes the electron flow 
and, eventually, is sufficient to sustain a balance where there 
is no net electron flow across the barrier. 


Under forward bias (metal positive), there are many 
electrons with enough thermal energy to cross the barrier 
potential into the metal. This forward bias is called "hot 
injection." Because the barrier width is decreased as forward 
bias YF increases, forward current will increase rapidly with 
an increase in YF. 


When the SBD is reverse biased, electrons in the 
semiconductor require greater energy to cross the barrier. 
However, electrons in the metal see a barrier potential from 
the side essentiallyindependentof the bias voltage and a small 
net reverse current will flow. Since this current flow is 
relatively independent of the applied reverse bias, the reverse 
current flow will not increase significantly until avalanche 
breakdown occurs. 


A simple metal-n semiconductor collector contact is an 
ohmic contact while the SBD contact is a rectifying contact. 
The difference is controlled by the level of doping in the 
semiconductor material. As the doping is increased, the 
contact becomes more ohmic. Figure 8 illustratesthe current- 
voltage characteristics according the doping applied. 
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Current in the SBD is carried by majority carriers. 


Current in the p-n junction is carried by minority carriers. 
The resultant minority carrier storage causes the switching 
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Figure 8. Metal-N Diode Current-Voltage 
Characteristics 


time of a p-n junction to be limited when switched from 
forward bias to reverse bias. A p-n junction is inherently 
slower than an SBD even when doped with gold. 
Another major difference between the SBD and p-n 
junction is the forward voltage drop. For diodes of the same 
surface area, the SBD will have a larger forward current at 
the same forward bias regardless of the type of metal used. 
The SBD forward voltage drop is lower at a given current 
than a p-n junction. Figure 9 illustrates the current carriers 
and forward 
current-voltage 
characteristics 
differences 


between the SBD and p-n junction. The SBD meets the 
requirements' of a silicon diode which will clamp a silicon 
n-p-n transistor out of saturation. 
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Figure 9. Differences Between P-N and 
Schottky Barrier-Diodes 


The Advanced Schottky process 
differs 
from the 
Schottky process in that it uses ion implantation of impurities 
instead of diffusion. Ion implantation gives greater control 
on the depth of doping and resolution. Because of a thinner 
epitaxial layer and smaller all around geometries, smaller 
parasitic capacitances are encountered. The performance of 
the SBD is also enhanced by the use of oxide isolation of 
the 
transistors. 
This 
reduces 
the 
collector-substrate 


capacitance. Figure 10 illustrates the 'LSI'S process which 
consists of conventional masks, junction isolation, and a 


N EPI 


N+ DUF 


standard metal system and Figure II illustratesthe 'ALSI' AS 
process which consists of composed masks, ion implantation, 
oxide isolation, and a standard metal system. 


Analysis or 'ALS and' AS NAND Gates 
The' ALS and' AS NAND gates in Figures 12 and 13 


combine the desirable features of improved TTL circuits with 
the technological advantages of full Schottky clamping, ion 
implantation, and oxide isolation to achieve very fast 
switching times at a reduced speed-power product. The 
improvements and advantages are as follows: 


I. Full 
Schottky 
clamping 
of 
all 
saturating 


transistors virtually eliminates storing excessive 
base charge and significantly enhances turn-off 
time of the transistors. 
2. Elimination of transistor storage time provides 


stable switching times across the temperature 
range. 


3. An active turn-off is added to square up the 


transfer characteristic and provide an imprOVed 
high-level noise immunity. 


II 
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4. Input and output clamping is implemented with 
Schottky 
diodes 
to 
reduce 
negative-going 
excursions on the inputs and outputs. Because 
of its lower forward voltage drop and fast 
recovery time, the Schottky input diode provides 
improved clamping action over a conventional 
p-n junction diode. 
5. The 
ion implantation process allows small 
geometries giving less parasitic capacitances so 
that switching times are decreased. 
6. The reduction of the epi-substrate capacitance 
using oxide isolation also decreases switching 
times. 
A key feature of the 'ALS and 'AS families is the 
improvement in typical input-threshold voltage. Figure 12 
is a schematic diagram of the 'ALSOOA NAND gate. 
Figure 13is a schematic diagram of the' ASOONAND gate. 
The input threshold voltage of the devices is determined by 
the equation: 


VT = VBE of Q2 + VBE of Q3 
+ VBE of Q5 - 
VBE of QIA 
(or VBE of QIB) 
(I) 


From Eq. (I) it can be determined that the input 
threshold voltage is two times VBEor approximately 1.4 V. 
Low-level 
input 
current 
IlL 
is 
reduced 
in 
the 
,ALSOOAI'ASOO gates because of the improved input 
circuits. Buffering by transistors QIA (or QIB) and Q2 
causes a significantreduction in low-levelinput current. Low- 
level input current is determined by the equation: 


IlL = VCC - 
VBE of QIA 
- VI/[R(tiFE of QIA + I)l 


By using Eq. (2) low-level input current is reduced by 
at least the factor of hFE of QIA + I and is typically 
- 10 p.A for the •ALSOOAand - 50 p.A for the 'ASOO.High- 
level output voltage VOH is determined primarily by Vcc, 


resistors R4 and R7, and transistors Q6 and Q7. With no 
load, the high-level output voltage is approximately equal 
to Vcc - VBE of Q6 because the voltage across resistor 
R4 is 0 V. For medium-level currents, the high-level output 
voltage is equal to VCC - 
VBE of Q6 - VBE of Q7 
because of the Darlington gain of transistors Q6 and Q7. The 
current through resistor R3 is typically less than I p.A and, 
therefore, the voltage drop is negligible. As conduction 
through transistors Q6 and Q7 is increased, the voltage drop 
across limiting resistor R7 will increase until the Schottky 
clamping diode of transistor Q6 starts to become forward 
biased. At this point, the current through resistor R3 (and 
the voltage drop) is no longer negligible and the high-level 
output voltage is determined by: 


VOH = VCC - 
IOH throughR7 x R7 
- 
VCE of Q6 - 
VBE of Q7 
(3) 


Low-level output voltage VOL is determined by the turning 
on of transistor Q5. When the input is high and transistor 


Q2 is turned on, high-current transistor Q5 is turned on by 
a current path through transistor Q3 and resistor R3. 
Sufficient base drive is supplied to keep transistor Q5 fully 
turned on at an apparent output resistance of 14 0 for' AU 
and 60 for' AS. 
The fanout is up to 40 for a '54ALS device that is driving 
a '54ALS device and up to 80 for a '74ALS device, that is 
driving a '74ALS device and provides a guaranteed low-level 
output current of 4 mA and 8 mA, respectively. 


The increase in speed-power product of '54ALSI'74ALS 
devices, a factor four times better than '54LSI'74LS devices, 
is due to the design consideration of the quiescent and 
switching operations of the circuit. In the quiescent state, 
transistor Q2 allows the use of a reduced low-level input 
current. This reduces the fanout and reduces the overall 
quiescent current requirements. 
The design of diodes D2 and D3 (or transistor Q8) and 
transistor Q4 enhances the speed-power product of the 
device. 
Transistor 
Q4 
reduces the turn-off 
time and 
consequently the current transients caused by conduction 


II 


overlap of transistor Q5. The same principle is used by diodes 
D2 and D3 and transistor Q3 in turning off transistor Q7. 
In addition, the active turn-off design produces a square 
transfer characteristic. 
The 'ASOO gate has additional circuits not on the 


'ALSOOA gate. The circuits are added to enhance the 
throughput of the' AS Family. 


Transistor Q10 has been added as a discharge path for 
the base-collector capacitance of transistor Q5. Without 
transistor QlO, rising voltages at the collector of transistor 
Q5 would force current, via the base-collector capacitance, 
into the base of transistor Q5 causing it to turn on. However, 
diode D10 causes transistor Q 10 to turn on (during rising 
voltage) and keeps transistor Q5 turned off. Diodes D6 and 
D9 serve as a discharge path for capacitor-diode D10. 


CIRCUIT 
PARAMETERS 
Worst-case testing of 'ALSI' AS devices provides a 
margin of safety. [All dc limits shown on the data sheet are 
guaranteed over the entire temperature range ( - 55°C to 
125°C) for series 54ALS/54AS and OOCto 70°C for series 
74ALSI74AS)]. In addition, the dc limits are guaranteed over 
the entire supply voltage range (4.5 V to 5.5 V). 


Transfer 
Characteristics 
Since the most common application for a logic gate is 
to drive a similar logic gate, the input and output logic levels 


Vcc: 
5.0V 


TA - 2SoC 


LOAD = soon 


must be compatible. The input and output logic levels for 
'ALSI' AS devices are as follows: 
VIL - 
The voltage value required for a low-level 
input voltage that guarantees operation 
VIH - 
The voltage value required for a high-level 
input voltage that guarantees operation 


VOL - 
The guaranteed maximum low-level output 
voltage of a gate 
VOH - 
The guaranteed minimum high-level output 
voltage of a gate. 


With the exception of high-level ouput voltage (which 
is a direct function of supply voltage), these values remain 
virtually unchanged over the temperature range and under 
normal operating conditions of the device. 


Analysis of the input and output response characteristics 


of 'ALSI' AS TTL gates is necessary to understand the 
operation of these devices in most system applications. The 
dc response characteristics can best be depicted by an input 
voltage VI versus output voltage Va transfer plot. 


Figure 
14 plots the 
'ALSI' AS characteristics 
as 


compared with members of other TTL logic families. 


As shown in Figure 14, the' ALS and' AS devices 


exhibit a much beller output savings when compared with 
standard TTL devices. The beller high-level output voltage 
is primarily because of the active turn off of the low-level 
output transistor. The diode voltage drop in the normal output 
is replaced by a low-eurrent VBEvoltage drop. This provides 
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a better high-level noise immunity in 'ALS and and 'AS over 
standard TfL devices. 


Input Characteristics 
To use 'ALSI' AS devices fully, a knowledgeof the input 


and output characteristics is required. This is particularly true 
when a device interfaces with a device not in the same TfL 
series. In addition, 
knowledge of voltage and current 
relationships for all elements is important for proper design. 


Figure 15 illustrates a typical plot for input current II 


versus input voltage, VI, characteristics for' ALSI' AS gate 
inputs during normal operation. A typical series 54/74 
characteristic plot is also shown for reference. Any device 
used to drive a TfL 
gate must source and sink currenl. 


Conventionally, 
current flowing toward a device input 
terminal is designated as positive and current flowing out 
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of a device input terminal is designated as negative, Low- 
level input current is negative current because it flows out 
of the input terminal. High-level input current is a positive 
current because it flows into the input terminal. 


For transmission line conditions, a more accurate plot 
of the reverse bias section of these curves is required. These 
curves, Figure 16, are characteristic of the input clamping 
diode. 


Low-Level Input Current 
Figure 17 illustrates the dc equivalent of a standard 
,ALSI' AS input circuit and shows the input current paths 
during a low-level input state. The low-level input current 
is primarily determined by resistor RI. However, low-level 
input current is also a function of the supply voltage, the 
ambient temperature, and the low-level input voltage. To 


Figure 15. Input Current 
vs Input Voltage 
for TIL 
Families 
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Figure 16. Low-Level Input Current vs High-Level 
Input Voltage for ITL 
Families 


assure desired device operation under all possible conditions. 
the worst-case test is performed on all devices. Supply 
voltage is taken to the highest allowable value to cause the 
low-level input current to be at a maximum. With the 
exception of the input under test, all unused inputs are taken 
to a high level. This enhances any contribution of these inputs 
to the low-level input current of the emitter under test. 


Input Clamping Diode Test 


The quality of the input clamping SBD (02 in Figure 17) 
is tested by ensuring that the forward voltage drop is not 


INPUT 
~ 


greater than - 1.2 V for' AS and - 1.5 V for' ALS with 
a forward current of 18 mA. These values are guaranteed 
at minimum supply voltage and are valid across the operating 
temperature range. The characteristic of the input diode is 
illustrated in Figure 16. 


High-Level Input Current 


Another input parameter that must be measured and 
controlled is high-level input current. To ensure desired 
device operation under all possible conditions, the worst-case 
test is performed with all unused inputs grounded and supply 
voltageat its maximum value. This provides the highest value 
of low-level input current. Those devices with a high-level 
input current of sufficient magnitude to cause a degradation 
of high-leveloutput voltage at an output must be screened out. 


Input Breakdown Test 


An additional high-level input current test is performed 


to check for base-emitter breakdown under the application 
of the full range of input voltages. This test is performed 
under the worst-case supply voltage conditions and is 
important because the base-p.mitterjunction is small and can 
easily be overdissipated during the breakdown conditions. 


Output Characteristics 
The most versatile TTL output configuration is the push- 


pull (totem-pole) type. The totem-pole output has a low 
output impedance drive capability at both high and low logic 
levels. Both 'ALS and 'AS families use this configuration 
and have fanouts of 40 in both the high- and low-level states. 


High-Level Output Characteristics 
The ability of the totem-pole output to supply high-level 
output current is parametrically tested by applying a high- 
level input current value during measurement of high-level 
output voltage. However, the quality of the output stage is 
best indicated by parametrically 
measuring its current 
sourcing IOScapability when connected to ground. Figure 18 
shows the equivalent output circuit under high-level output 
conditions. 


Figure 19 illustrates typical high-level characteristics. 


When measuring worst-case high-level output voltage, 
minimum supply voltage is used. A worst-case low-level 


input voltage is applied to an input and all unused inputs are 
tied to supply voltage. 


Low-Level Output Characteristics 
Figure 20 shows that section of the output drive circuit 


which produces a low-level output voltage VOL. This 
characteristic is also tested at minimum supply voltage. 
Figure 21 illustrates the typical curve. 


Switching Speed 
Two switching-speed parameters are guaranteed on 


Series' ALS and' AS gates: propagation delay time for a 
high-level to a low-level at the output tpHL, and a low-level 
to high-level transition time tpLH. Both parameters are 
specified with respect to the input pulse using standard test 
conditions as follows: 


VCC= 4.5 V to 5.5 V 
CL= 50 pF 
RL= 500 
TA= MIN to MAX 
Under these conditions, times in the order of 4 ns for' ALS 
and I.7 ns for' AS are typical. Figures 22 and 23 illustrate 
how the propagation delay time for' ALS and 'AS devices 
vary with load capacitance. 


Most current in the output stage is drawn when both 


output transistors are on (i.e., during output transitions, the 
average power dissipation of a gate with a totem-pole output 
increases with operating frequency). This is caused by more 
high-current transitions per second at the output as the 
frequency increases. Figure 24 illustrates the effect for both 
'ALS and' AS devices. 
'AS 


Figure 18. Equivalent 
Output Circuit for 


,ALSI' AS Gates 


IOH-mA 


Figure 19. High-Level Output Voltage vs High-Level Output Current 
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DC Noise Margins 


Noise margin is a voltage specificationwhich guarantees 
the static de immunity of a circuit to adverse operating 
conditions. Noise margin is defined as the difference between 
the worst-case input logic level (VIH minimum or VIL 


maximum) and the guaranteed worst-case output (VOH 
minimum or VOL maximum) specified to drive the inputs. 
Table 2 lists the worst-case output limits for the 'AS and 
,ALS families. 
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Specified Logic Levels and Thresholds 
The high-level noise margin is obtained by subtracting 
VOH minimum from VIH minimum. The low-level noise 
margin is obtained by subtracting VIL maximum from VOL 
maximum. 
The worst-case high-level noise margin is 
guaranteed to be at least 500 mV for both 'AS and 'ALS 
devices and at least 300 mV for low-level noise immunity 
across the operating free-air temperature ranges. 


The usefulness of noise margins at the system design 


level is the ability of a device to be imperviousto noise spikes 
at the input. The input voltage falls into one of three 
categories: low-logic state (between ground and 0.8 V), 
threshold region (between0.8 V and 2 V), or high-logicstate 
(between 2 V and Vec). 
If an input voltage remains 
exclusivelyin the low-logicor high-logicstate, it can undergo 
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any excursions within that state. A level change from 5.5 V 
to 2 V or from ground to 0.8 V should not affect the output 
state of the device. To guarantee an expected output level 
change, the appropriate input has to undergo a change from 
one input state to the other input state (i.e., a transition 
through the threshold region). If a device will not remain 
in the correct state when voltage excursions on the input are 
occurring, it is violating its truth table. 


Noise Rejection 
The ability of a logic element to operate in a noise 


environment involves more than the dc or ac noise margins 
previously discussed. To present a problem, an externally 
generated noise pulse must be received into the system and 
cause a malfunction. Stable logic systems with no storage 


PARAMETER 
'AS 
'ALS 
'AS 
'ALS 


(VI 
(OOC10 700Cl 
10°C 10 70°CI 
I-55°C 
10 1250CI 
(-55°C 
10 125°CI 


VIHIMINI 
2 
2 
2 
2 


VIL(MAX) 
0.8 
0.8 
0.8 
0.8 


VOHIMIN) @ CC ~ 4.5 V· 
2.5 
2.5 
2.5 
2.5 


VOLIMAXI 
0.5 
0.5 
0.5 
0.4 


High level Noise 
0.5 
0.5 
0.5 
0.5 
Margin (VOH-VIHI 
low 
Level Noise 
0.3 
0.3 
0.3 
0.4 


Margin (VIL- VOLI 


elements 
are practically 
impervious 
to ac noise. 
However, 
large dc voltages 
could cause noise problems. 
Systems 
with 
triggerable 
storage 
elements 
or those operating 
fast enough 
for the noise to appear as a signal are much more susceptible 
to noise. 


The noise voltage 
must be radiated 
or coupled 
into the 


circuit. 
The amount 
of noise 
required 
to develop 
a given 


voltage 
is a function 
of the circuit 
impedance. 
Because 
of 
the low output 
impedance 
of TTL circuits, 
noise immunity 
is improved. 
Noise is transferred 
from the source (with some 


arbitrary 
impedance) 
through 
a coupling 
impedance 
to the 
impedance 
of the circuit 
under 
consideration. 
Figure 25 shows a circuit where'the 
coupling 
impedance 
is stray capacitance 
and the load impedance 
is provided 
by 


the gates. 
The 
relatively 
tight coupling 
of this circuit 
and 
the loading effect on the driving 
source is significant 
enough 


to be considered. 
However, 
since the source effect is difficult 


to assess and is in a direction 
to improve 
rather than degrade 
the noise 
rejection, 
its effects 
are ignored. 
This 
results 
in 


a worst-case 
type 
of response 
indication. 
In the case 
of 


radiated 
noise, 
the source 
resistance 
is a definite 
factor 
in 
noise coupling 
and essentially 
replaces 
the reactive 
coupling 
impedance. 


By ignoring 
the 
driving 
source 
impedance 
to make 


conditions 
more nearly 
standard, 
it is possible 
to determine 


a set of curves relating the developed 
noise pulse to the noise 


source 
amplitude, 
the noise 
rise or fall time, 
the coupling 
impedance, 
and 
the 
load 
impedance. 
Curves 
have 
been 
developedl 
for several 
different 
input waveforms. 
Since the 


'ALS waveform 
is essentially 
a ramp with a dvlvt of I VIns 
(approximately 
2.5 Vlns for 'AS), the most applicable 
curve 
is that for a ramp 
input. 


Figure 
26(a) 
shows 
the equivalent 
circuit 
from 
which 


the ramp response 
plot in Figure 
26(b) was developed. 
The 
input 
pulse 
shown 
in Figure 
26(c) 
is a ramp 
input. 


Ej = Maximum 
input voltage 
and 
T = Total 
rise time of input 
voltage 


tiT 


RCIT) 


RC 
T=- 
T 


( 
-iIT) 
8(i)= 
T I-e 


eO(i) 
8(1)=- 
Ei 


with 
holding 
for 
unit 
time. 
This 
is 
followed 
by 
an 


exponentially 
decaying 
voltage with a time constant 
T. Values 


of 
T and i on the figure 
are normalized 
by the value of the 


total 
rise 
time 
of 
the 
stimulated 
noise 
pulse 
ej. 
Using 


Figure 
26(b), 
the pulse width and amplitude 
of the coupled 
noise 
pulse can be estimated. 


As an example, 
using the circuit 
shown 
in Figure 
25, 


apply a noise pulse of 3 V in amplitude 
and rising at I VIns 
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Figure 26, Evaluations of Gate Response to 
Fast Input Pulses 
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with gate 2 at a high-logic 
state. 
Assume 
a nominal 
output 
impedance 
of 58 fl (30 fl for' AS) and coupling 
capacitance 


of 
10 pF. 
Use the following 
formula: 


.. 
3 V 
3 
t 
Total 
flse time T = I VIns" 
= 
ns 


RC 


T =T 
(10 
x 
10-12)(58) 
3 


0.58 
x 
10-9 


3 


To 
convert 
the 
normalized 
values 
of 
T 
and 
i 
in 
Figure 
26(b) to actual values, 
multiply 
by 3 ns. The output 


voltage 
scale will be multiplied 
by 3 V. Using the 
T = 0.19 


curve gives a peak eo of 0.57 V (0.19 
x 3) and a pulse width 


of 3 ns at the 50% points. 
To determine 
whether 
this pulse 
will cause interference, 
enter these values (0.57 
V and 3 ns) 
on the 
graph 
shown 
in Figure 
27. 
Since 
the 
gates 
have 
approximately 
1.8 V of noise 
immunity 
at this point, 
they 


should 
not be affected. 
If an open-eollector 
gate is used with a passive 
I kfl pull- 
up resistor, 
the situation 
would 
change. 
Use the following 
formula: 


3 V 
3 ns t 
IVins" 
= 


(10 
x 
10-12)(1 
x 
103) 


3 


10 x 
10-9 
3 


10 
= T ns 


Now the amplitude 
(from the curves) approaches 
2.58 
V 


(0.86 
x 
3) and 
the 
pulse 
width 
at the 
50% 
points 
is 


approximately 
8.52 
ns (2.84 
x 
3). 
The 
next 
gate 
will 
propagate 
this pulse. 
This 
example 
is an oversimplification. 
The 
coupling 


impedances 
are complex 
(but resolvable 
into RLC 
series 
coupling 
elements) 
and the gate output 
impedance 
changes 


with load. 
Our 
purpose 
is to show 
why and how the low 
impedance 
of the active TIL 
output rejects noise and to make 
a comparison 
with a passive 
pull-up. 
The 
ability 
to operate 
in a noisy 
environment 
is an 
interaction 
of the built-in operating 
margins, 
the time required 
fer 
the device 
to react, 
and the ease 
with 
which 
a noise 


voltage 
is developed. 
In all cases, except 
the ability 
to react 
to short 
noise pulses, 
the TIL 
design 
has emhasized 
noise 


rejection. 
Nothing 
has been discussed 
concerning 
noise in devices 


other than gate circuits. 
Many MSI devices 
are complex 
gate 


networks 
and, because of their small size, arc more superior 
in a noisy 
environment 
operation 
than 
their 
discrete 
gate 


equivalents. 
Noise tolerance 
of latching 
devices 
is implied 


in the setup times, 
hold times, 
clock pulse width, 
data pulse 


widths, 
and similar parameters. 
Output impedances 
and input 


noise margins 
arc quite similar 
to those of the gates and may 


be treated 
in a similar 
manner. 
If a latching 
device 
docs 


become noise triggered, 
the effective 
error is stored and docs 


not disappear 
with the noise. 


Parameter 
measurement 
information 
is 
shown 
in 


Figure 
28. 
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Figure 
27. Theoretical 
Required 
Pulse 
Width 
vs Pulse Amplitude 
for' 
AS and' 
ALS Inputs 


GUIDELINES FOR SERIES' ALSr AS TTL 
SYSTEM DESIGN 


System 
layout 
and design 
requirements 
for Advanced 


Schottky 
TTL 
circuits 
are 
essentially 
the 
same 
as those 


guidelines 
which 
have previously 
been established 
and are 
applicable 
for all high-performance 
digital systems. 
Tables 
3 


through 
6 provide 
a brief summary 
of the solutions 
to most 
design 
decisions 
needed 
to 
implement 
systems 
using 


Advanced 
Schottky 
TIL. 
Supplementary 
data which may be 


useful 
for developing 
specific 
answers 
to unique 
problems 


is provided 
later. 
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NOTES:1. 


2. 
3. 
4. 
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CL includes probe and jig capacitance. 
All input 
pulses have the following 
characteristics 
PAR ::s;1 MHz. tr = 
tf 
= 2 ns, duty cycle = 50%. 


When measuring propagation delay times of 3·state outputs, switch 
S1 is open. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


Power supply regulation cannot be treated as if it is an 
independent characteristic of the device involved. Power 
supply regulation, along with temperature range, affects noise 
margins, 
fanout, 
switching-speed, 
and 
several 
other 
parameters. 
The characteristics most affected are noise 


margin and fanout. When these two parameters are within 
the specified limits, the power-supply 
regulation 
will 
normally be within specified limits. However, on a device 
where auxiliary 
parameters 
are more critically 
specified, 
a 
more 
restrictive 
power-supply 
regulation 
is normally 
required. When power-supply regulation is slightly outside 
the specified limits for TIL devices, the device may still 
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operate 
satisfactorily. 
However, 
if high ambient-noise 
levels 
and 
extreme 
temperatures 
are 
encountered, 
failures 
may 
occur. 
Application 
of a supply 
voltage 
above 
7 V (absolute 
maximum 
rating) 
will result 
in damage 
to the circuit. 


Since power dissipation 
in the package 
is directly 
related 
to 
supply 
voltage, 
the 
maximum 
recommended 
supply 
voltage 
for TTL devices 
is specified 
at 5.5 V. This provides 
an adequate 
margin 
to ensure 
that functional 
capability 
and 
long-term 
reliability 
are not jeopardized. 


High-level 
output voltage is almost directly 
proportional 
to supply voltage (i.e., a drop in supply voltage causes a drop 
in high-level 
output voltage and an increase 
in supply voltage 


results 
in an increase 
in high-level 
output 
voltage). 
Because 


of this relationship, 
high-level 
output 
voltage 
for' ALS/' AS 
devices 
is specified 
as supply 
voltage 
-2 V (VCC -2 V). 


Since 
high-level 
output 
voltage 
is directly 
related 
to 


supply voltage, the output current of the device is also directly 
related. 
The output current 
value is established 
by choosing 
output conditions 
to produce 
a current 
that is approximately 


one-half 
of the true 
short-circuit 
current. 


It is advantageous 
to regulate 
or clamp 
the maximum 
supply 
voltage 
at 5.5 V including 
noise 
ripple 
and spikes. 


When this conditions 
exists, 
unused 
AND and NAND 
gates 


can be connected 
directly 
to the supply 
voltage. 


ITEM 
GUIDELINE 


Single wire connections 
Wire lengths up to approximately 
12 inches may be used. A form of ground plane is desirable. 


Use point-ta-point 
routing rather than paralle1. If the wire is longer than 12 inches. use either a 


dense ground plane with the wire routed as close to it as possible, or use a twisted-pair 
cable. 


Coaxial and twisted-pair 
cables 
Design around approximately 
80 {} to 100 {} of characteristic 
Impedance. Cross talk increases at 


higher impedances. 
Use a coaxial cable of 93 n impedance 
(e.g., Microdot 
293-3913), 
For twisted- 


pair cable. use number 26 or number 28 wire with the insulation twisted 
at the rate of 30 turns 


per foot. 


Transmission-line-ground 
Ensure that transmission-line ground returns are carried through at both transmitting 
and receiving 


ends. VCC decoupling ground. device ground. and transmission-line ground should have a common 


tie point. 


Cross talk 
Use point-to-point back-panel wiring to minimize noise pickup between lines. Avoid long unshielded 


parallel runs. However. if they must be used. they should carry signals that propagate in the same 


direction. 


Reflections 
Reflections occur when data interconnects 
become long enough that 2-line propagation 
delays 


are pulse transition times. For series TTL. reflections are normally of no importance for lines shorter 


than 12 inches. 


Resistive pull-up 
If fanout of driving output permits. use approximately 
300 n of resistive pull-up at the receiving 


end of long cables. This provides added noise margin and more rapid rise times. 


ITEM 
GUIDELINE 


Signal connections 
Whenever possible. distribute loads along direct connections. 
Signal leads should be kept as short as possible. 


However. lead lengths of up to 15 inches wilt perform satisfactorily. 
This is especially for large boards that 


use a ground plane. ground. and/or VCC plane. In addition. it will perform satisfactorily 
for small boards using 


ground mesh or grid. In high-frequency 
applications. 
avoid radial fanouts and stubs. If they must be used to 


drive some loads. reduce lead length proportionally 
and. avoid sharp bends. Normal on-board fanouts 
and 


interconnections 
do not require terminations. 
Response oHines driving large numbers or highly capacitive loads 


can be improved with terminations of 300 n to VCC and 600 n to ground in parallel with the last load if fanout 


of the driving output permits. 


Conductor widths 
Signal-line widths down to 0.015 
inch are adequate for most signal leads. 


Signal-line spacing 
Signal-lead spacing on any layer down to 0.015 
inch can be used especially if care is taken to avoid adjacent 


use of maximum length and minimum spacing. Increase spacing wherever layout permits. Pay particular attention 


to clock and/or other sensitive signals. 


Insulator material 
Thickness of insulation material used for a multilayer board is not critical. If ground and VCC planes or meshes 


are used. their capacitive proximity 
can be used to reduce the number of decoupling capacitors needed and 


this also supplements the supply bypass capacitor. 


ITEM 
GUIDELINE 


Power supply 
For RF bypass supply primary, maintain ripple and regulati?n at less than or equal to 10%. 


Vec 
decQupling 
Decouple every 2 to 5 packages with 
RF capacitors 
of 0.01 
to 0.1 IlF. Capacitors 
should be located as near 


as possible to the decoupled devices. Decouple line driving or receiving devices separately with 0.' 
IlF capacitors 


between Vec and the ground pins. 


On-board grounding 
A ground plane is essential when the PCB is relatively large (over 12 inches). Smaller boards will work with 


ground and/or Vec mesh or grid. 


System grounding 
Try to simulate bus bars with a width to thickness ratio greater than or equal to 4. This can be accomplished 


by multiple parallel wires or by using flat braid. Performance will be enhanced when a copper or silver-copper 


bus is used. The width to thickness ratio required will vary between systems, but greater than or equal to 4 


wilt satisfy most systems. 


Reduce input rise and fall times as driver output impedance increases. Rise and fall times should 


be equal to or less than 15 ns/V and essentially free of noise ripple. 


Unused input of AND and NAND 


gates and unused preset and 


clear inputs of flip-flops 


Tie the unused input of AND and NAND gates and the unused preset and/or clear inputs of 


flip-flops 
as follows: 


1. Directly to Vee, 
if the input voltage rating of 5.5 V maximum is not exceeded. 


2. Through a resistor equal to or greater than 1 kG to Vec- 
Several inputs can be tied to one 


resistor. 


3. Directly to a used input of the same gate. if maximum fanout of driving device will not be 


exceeded. Only the high-level loading of the driver is increased. 


4. 
Directly to an unused gate output, if the gate is wired to provide a constant high-level output. 


Input voltage should not exceed 5.5 V. 


Tie unused input to used input of same gate, if maximum fanout of driving device will not be 


exceeded or tie unused input to ground. 


Tie input of unused NAND and NOR gates to ground for lowest power drain. Tie inputs of unused 


AND gates high and use output for driving unused AND or NAND gate inputs. 


Drive clock inputs with a TTL output. If not available, rise and fall times should be less than 50 ns/V 


and free of ripple noise spikes. 


When ripple voltage is modulated 
onto the input voltage, 


the amplitude 
depends 
on the source impedance 
(Figure 
29). 


The amplitude 
can be determined 
by the following 
equation: 
Ripple 
in the supply 
voltage 
is generally 
considered 
a 


part 
of 
the 
supply 
voltage 
regulation. 
However, 
when 


combined 
with other 
effects 
(e.g., 
slow rise times), 
ripple 


voltage 
is more 
significant. 


The effect of ripple voltage VR can appear on either the 
supply voltage Vcc or the ground supply GND. When ripple 
appears 
on the supply 
voltage, 
it causes 
modulation 
of the 
input signal. 
The extent 
of the effect 
depends 
upon circuit 
parameters 
and source 
impedance. 


The turning 
on of transistor 
Q5, shown 
in Figures 
12 


and 13, is controlled 
by the voltage 
at the base of transistor 
Q2 with respect 
to ground 
in accordance 
with the formula: 


where 
R I = source 
impedance 
(3= gain of transistor 
Q I. 


Ripple 
voltage 
has the effect 
of adding 
extra 
pulses 
to 


the input signal 
(Figure 
30). When 
ripple 
voltage 
appears 


in the ground 
supply, 
the threshold 
voltage 
is modulated 
and 


extra 
pulses 
occur 
(Figure 
31). 
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Although decreasing the source impedance will reduce 
the effects of ripple voltage, it cannot be eliminated entirely 
because the emitter-base junction has an apparent resistance 
of approximately 30 0. Because of cancellation between the 
driving gate and the driven gate, low-frequency ripple is not 
a problem. 


GATED 
CONSTANT 
CURRENT 
SOURCE 


Figure 30, Spurious Output Produced by Supply 
Voltage Ripple 


Vo 


V=VI-VR 


': when V I is constant, 
an 


increase 
in V R will result 


in a decrease 
in V. 


Extraneous 
voltages 
and 
currents 
(called 
noise) 


introduced into a digital logic circuit are discussed in the 
following paragraphs. Figure 32(a) is a typical digital logic 


CLOCK 


K 
Q 
CLEAR 


circuit consisting of a NAND gate and a J-K flip-flop. When 
a small noise pulse is coupled onto the clock input 
[(Figure 32(b)], the flip-flop does not respond and the Q 
output is correct. However, when a large noise pulse is 
coupled onto the clock input [(Figure 32(c)], the flip-flop 
sees the pulse as a clock transition and an erroneous Q output 
occurs. Therefore, it is essential to protect digital logic 
circuits 
from noise. 


Noise Types and Control Methods 


The noise types encountered in digital logic systems, 


their source, and the method of controlling them are as 
follows: 


I. External noise - 
External noises radiated into 


the system. The sources include circuit breakers, 
motor 
brushes, 
arcing 
relay contacts, 
and 


magnetic-field-generating. 
The 
methods 
of 


controlled 
to be considered 
are 
shielding, 


grounding, or decoupling. 
2. Power-line noise - 
Noise coupled through the 
ac or dc power distribution system. The initial 
sources and controlling methods are the same as 
for external noise. 


3. Cross talk - Noise induced into signal lines from 


adjacent signal lines. Controlling methods to 
consider are shielding, grounding, decoupling, 
and, where possible, increasing the distance 
between the signal lines. 
4. Signal-current noise - Noise generated in stray 


impedances 
throughout 
the 
circuit. 
The 


controlling methods to consider are shielding, 
grounding, decoupling, and, where possible, 
reduction of stray capacitance in the circuit. 


5. Transmission-line 
reflections - 
Noise from 


unterminated 
transmission 
lines 
that 
cause 


ringing and overshoot. The method of control 
is 
to 
use, 
where 
possible, 
terminated 


transmission 
lines. 
6. Supply-current 
spikes - 
Noise caused 
by 


switching several digital loads simultaneously. 
The controlling method is to design, where 
possible, the system so that digital loads are not 
switched simultaneously. 


Shielding 
In 
addition 
to 
its 
own 
internally 
generated 
noise, 
electrical 
equipment 
must 
operate 
in an extremely 
noisy 


environment. 
Noise pulses, 
which may come from a number 


of 
sources, 
consist 
of 
an 
electrostatic 
field, 
and 


electromagnetic 
field, or both. The noise waveform 
must be 
prevented 
from entering 
the equipment. 
This is accomplished 
by shielding. 
Since the noise fields are usually 
changing 
at 


a rapid rate, the shield required 
to exclude 
them may be very 


small. 
For effective 
exclusion, 
the sensitive 
circuits 
must be 


completely 
shielded. 


Aluminum 
or similar 
materials 
are effective 
in stopping 


electrostatic 
noise. 
However, 
only 
a ferrous 
metal 
can 


successfully 
protect equipment 
against magnetic 
fields. While 
it is helpful to connect 
the system to earth ground, 
the shield 


system must be complete 
and must be grounded 
to the system 


ground 
to prevent 
the shield 
from coupling 
noise 
into the 


system. 


External 
noise may be conducted 
into the system by the 


power 
lines. 
Decoupling 
and filtering 
of these lines should 
be standard 
design 
procedure. 


Grounding 
and Decoupling 
The total propagation 
delay is of secondary 
importance 
in generation 
of internal 
noise. 
The actual 
transition 
time 
determines 
the amplitude 
and frequency 
spectrum 
of the 


generated 
signal at the higher 
harmonics. 
Application 
of the 
Fourier 
integral 
to 
series 
'ALSI' AS 
waveforms 
shows 


frequency 
components 
of significant 
amplitude 
that exceed 
100 MHz. 
Because 
of the frequency 
spectrum 
generated 


when an 'ALSI' 
AS device 
switches, 
a system 
using 
these 
devices 
must consider 
problems 
caused 
by radio frequency 


(RF) 
even 
though 
the repetition 
rates 
may be only a few 
megahertz. 
The 
transient 
currents 
generated 
by charging 


capacitors, 
changes 
in the levels 
of dc, 
line driving, 
etc., 
must be considered. 
In Figure 33 for example, 
a gate driving 


a transmission 
line is represented 
by a voltage 
source 
E, 


having 
an output 
impedance 
Zs connected 
to an impedance 


ZO, and loaded 
with a resistance 
RL. 


Until after a reflected 
pulse returns from the termination 


of the transmitting 
device, 
line termination 
is not a factor 
in 
drive 
current. 
In 
a 
practical 
TTL 
circuit, 
the 
line 
termination 
must be high relative 
to the line impedance. 
For 
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Figure 
33. Diagram 
Representing 
a Gate Driving a 
Transmission 
Line 


explanation 
purposes, 
assume 
that the source 
voltage 
is 5 V 


in amplitude, 
the output impedance 
of the source is 50 nand 


the line impedance 
is 50 n. When the source 
voltage 
makes 


the transition 
from 0 V to 5 V, the voltage 
across 
the input 


of the line VI is determined 
by the following 
equation: 


Zo 
VI= E--- 
=2.5V 
Zs 
+ 
Zo 


where 
E = source 
voltage 


Zo = line impedance 
Zs = source 
impedance 


For the 50 n line to become 
charged, 
the current 
that 
must 
flow 
onto 
the 
line 
is determined 
by the 
following 


equation: 


In addition, 
this current 
flows 
in the ground 
return, 


which, 
in this case, 
is the transmission-line 
ground. 
If the 


line and return 
are originated 
and terminated 
close 
to the 


driving 
and receiving 
devices, 
there 
is no discontinuity 
in 


the line. Where 
the ground 
is poorly 
returned, 
the current 
flow sees the discontinuity 
in the cable as a high impedance 


and a noise spike is generated 
(i.e., 
the ground 
current 
sees 


a low impedance 
and a current 
cancellation 
if the ground 
is 


properly 
carried 
through 
and, 
if 
not, 
it 
sees 
a 
high 


impedance). 
Figure 
34 presents 
a specific 
example. 
Assume 


that the gate driving 
the line is switched 
from 
the high to 


low state. 
Current 
flow is indicated 
by the arrow 
marked 


with an I. Since the line is improperly 
returned 
to the driver, 


a pulse 
is developed 
across 
the 
impedance. 
A possible 


consequence 
is the false output 
of gate 3 (G3). 
If the ground 
return 
is properly 
connected, 
the proper 


results 
are 
obtained. 
The 
impedance 
discontinuity 
is 


eliminated 
and 
current 
cancellation 
occurs 
at the ground 


point. 
Undesirable 
voltage 
spikes are then eliminated. 
Two 


empirical 
rules to reduce transmission-line 
currents 
have been 


established 
and have been found to be effective 
(Figure 
35). 


1. Carryall 
returns, 
including 
twisted 
pair 
and 


coaxial 
cables, 
to a good 
ground 
termination. 


Ground 
line 
returns 
close 
to the driving 
and 


receiving 
devices. 
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Figure 
34, Noise 
Generation 
Caused 
by Poor 
Transmission-Line 
Return 
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2. Decouple 
the supply 
voltage of line-driving 
and 


line-receiving 
gates with a O.I-p.F disk ce~amic 
capacitor. 


As 
the 
devices 
change 
state, 
current 
levels 
change 
because of the different device currents 
required 
in each state, 


the external 
loading, 
the transients 
caused 
by charging 
and 
discharging 
capacitive 
loads, 
and the conduction 
overlap 
in 


the totem-pole 
output stage. 
When a gate changes 
states, 
its 


internal supply current changes from high to low (these values 
are stated 
on the data sheet 
for each 
device). 
In addition, 


any capacitance, 
stray 
or otherwise, 
must 
be charged 
or 


discharged 
for a logic state change. 
The capacitance 
must 
be charged 
by a current 
determined 
by 


dv 
I 
= C dt 


If the total stray capacitance 
on a gate output, 
the logic-level 
voltage 
excursion, 
and the associated 
rise or fall times are 
known, 
then the ideal-case 
instantaneous 
current 
during 
the 
transition 
can be calculated. 


Figure 
35. Ideal 
Transmission-Line 


Current 
Handling 


From 
Eq. 
(4) it can 
be determined 
that 
the current 
transient 
for charging 
load capacitance 
will increase 
with 
higher 
speed 
TTL 
circuits. 
Therefore, 
the 
Series 
54ALS174ALS 
devices will have lower transient 
current 
than 
the 
Series 
54AS174AS 
devices. 
Another 
parameter 
that 


should be considered 
is the value of R7 (shown in Figures 
12 
and 13). Resistor 
R7 acts as a limit on the charging 
current. 


The current 
required 
for charging 
load capacitance 
CL 
(Figure 
36) 
is supplied 
by the 
supply 
voltage 
when 
the 
transition 
is from 
logic 
low to logic 
high at the output 
of 
gate 
I (G I). When the output 
of G I goes from high to low, 


the load capacitance 
is shorted 
to ground 
by transistor 
Q5 
(shown 
in Figures 
12 and 
13) and has no effect 
on supply 


current. 


A characteristic 
common 
to all TTL 
totem-pole 
output 
stages 
contributes 
an additional 
current 
transient 
when the 
output 
changes 
from 
a logic 
low 
to a logic 
high. 
This 
transient, 
or spike, 
is caused 
by the overlap 
in conduction 
of the output 
transistors 
Q7 and Q5 (shown 
in Figures 
12 


and 13). The situation 
arises 
because 
transistor 
Q7 can turn 
on faster than transistor 
Q5 can turn off. This places a direct 
circuit 
consisting 
of transistors 
Q7 and Q5 and resistor 
R4 
between 
supply voltage and ground. 
For all series' 
ALS TTL 
circuits, 
the 
maximum 
possible 
peak 
current 
can 
be 


determined 
by 


VCEQ6 
- 
VSEQ7 
- VCEQ5 


R7 


However, 
due to the active turnoff 
circuit 
(consisting 
of R5, 


R6, and Q4), 
Q5 will be only slightly 
in the linear 
region 
and the current 
spike 
will be less. 


The total 
supply-current 
switching 
transient 
is then a 
combination 
of three 
major 
effects: 
the difference 
in high- 


level 
and 
low-level 
supply 
current, 
the charging 
of load 
capacitance, 
and 
the 
conduction 
overlap. 
Tests 
were 


performed 
to demonstrate 
these effects. The results are shown 


in Figure 
37. Six types 
of series 
TTL 
devices 
were 
tested 
with 
no load (i.e., 
the oscilloscope 
was connected 
to the 
output 
only when measuring 
Vo and the photographs 
were 


double 
exposed). 
This 
was 
to approximate 
the effects 
of 
conduction 
overlap 
isolated 
from 
the transient 
caused 
by 


charging 
load capacitance. 
Different 
vertical scales were used 


on some 
of the photographs. 


The 
results 
are almost 
as predicted. 
The 
low-power 
devices 
have 
the lower 
transients. 
Since 
it is the 
fastest 
circuit, 
the SN74ASOO device 
should 
be highest. 
However, 


a decrease 
is shown, 
and the 
reason 
for the decrease 
is 


explained 
(Figure 
39). 
The 
additional 
circuits 
to reduce 


conduction 
overlap of the output transistors 
result in a smaller 


transient 
even though 
the typical 
switching 
time 
is 1.7 ns 


compared 
to 9 ns for the Series 
54174LS. 


The second 
series 
of tests shown 
in Figure 
37 cover 
a 
capacitive 
load of 50 pF. 
For 
this test, 
all of the supply 


current 
transient 
peaks 
increase 
in amplitude 
and width. 


Because 
of the larger 
transient 
currents, 
voltage 
spikes 


on the supply 
voltage 
measured 
at the IC package 
are also 
increased. 


From these tests, 
it can be concluded 
that the condition 
to 
be 
avoided 
(the 
only 
one 
that 
can 
be 
avoided) 
is 


unnecessary 
stray capacitance 
in circuit wiring. 
The charging 
of load capacitance, 
in most cases, 
overshadows 
the other 


two effects 
with 
respect 
to noise 
produced 
on the supply 
voltage 
line by switching 
current 
transients. 


The flow paths of these currents 
have been investigated 
to determine 
the grounding 
and decoupling 
necessary 
to 


counteract 
their effects. 
Supply 
voltage 
decoupling 
may be 


accomplished 
by one 
of 
two 
methods. 
Maintaining 
low 
impedance 
from 
the 
individual 
circuit 
supply 
voltage 
to 


20mAli 


0.2 V 
II) 
Co 
.';: 
ca 
.2 
Q. 
Q.« 
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ground is common to both methods. In the first method, the 
supply voltage line may be considered as a transmission line 
back to a low impedance supply. The positive bus can be 
laminated with a ground bus to form a strip transmission line 
of extremely low impedance. This line can be electrically 
approximated 
with lumped capacitances 
as shown in 
Figure 38. 
The 
inductances are 
usually 
a distributed 


component which must be minimized to lower the line 
impedance. 
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Figure 38. Transmission-Line 
Power Buses 


The second method is to consider the supply voltage bus 


as a dc connecting element only and to provide a low- 
impedance path near the devices for the transient currents 
to be grounded (Figure 39). 


Figure 39. Capacitive Storage Supply 
Voltage System 


For effective filtering and decoupling, the capacitors 
must be able to supply the change in current for a period 
of time greater than the pulse width of this current. Since 
the problem is essentially one of dc changes due to logic state 
coupled with high-frequency transients associated with the 
changes, two different values of time constant must be 
considered. 
Capacitors combining the high capacitance 
required for long periods with the low series reactance 
required for fast transients are prohibitive in cost and size. 
A good compromise is the arrangement shown in Figure 40. 


The typical component values may be found for the RF 


capacitor C I by assuming that the parameters have common 
values as follows: 


Il.lee= 
50 mA 
Il.V= 0.1 V 
Il.T= 20 ns 


(50)(20) x 10- 12 


0.1/(20 
x 10- 9) 


50 x 10-3 


Cl = 
Il.lee 


Il.V/Il.T 


The same method may be used for the low-frequency 
capacitor C2. However, the factor Il.T, which was a worst- 
case transient time for calculating C2, now becomes a bit 
ambiguous. An analysis of the current cycling on a statistical 
basis is the best method in all but the simplest systems. The 
recommended procedure is to decouple using 10 ,..Fto 50 ,..F 
capacitors. 


Figure 40. Commonly Used Power Distribution and 
Decoupling System 


A discrete inductance of 2 ,..Hto 10 ,..H is sometimes 


used for additional decoupling. However, its benefits are 
questionable and its usefulness should be evaluated for the 
individual system. The low-pass filter formed must be 
capable of keeping the transients confined and off the 
distribution bus. The possibility of resonance in the inductor 
or LC combination must be considered. 


Noise spikes on the supply voltage line that do not force 4 


the gate output below the threshold level do not present a 
serious problem. Downward spikes as large as 3 V can be 
tolerated on the supply voltage line without propagating 
through the logic system. The system designer can be 
confident that supply voltage noise can be handled even with 
minimal consideration. 


Ground noise, however, cannot be treated lightly. Pulses 


on a high-impedance ground line can easily exceed the noise 
threshold. Only if a good ground system is maintained can 
this problem be overcome. If proper attention is paid to the 
ground system, noise problems can be minimized. 


The concept of a common-ground-planestructure as used 


in RF and high-speed digital systems is quite different from 
the concept of the common-ground point as used in low- 
frequency circuits. The more closely the chassis and ground 
can approach to being an integral unit, the better the noise 
suppression characteristics of the system. Consequently, all 
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parts 
of the chassis 
and ground 
bus system 
must be bound 
tightly together 
both electrically 
and mechanically. 
Floating 
or poorly 
grounded 
sections 
not only break the integrity 
of 
the ground system, but may actually act as a noise distribution 
system. 
For grounds 
and decoupling 
on printed 
circuit 
boards, 
the most desirable 
arrangement 
is a double-clad 
or multilayer 
board with a solid ground plane or a mesh. Where component 
density prohibits 
this, the ideal should be relaxed 
only as far 
as necessary. 
Cross 
talk and ground 
noise can be reduced 
on large boards 
with a ground 
plane. 
Some suggestions 
for 
board grounds 
where a plane is not practical 
are as follows: 
I. Use as wide a ground 
strap 
as possible. 
2. Form 
a complete 
loop 
around 
the 
board 
by 
bringing 
both sides of the board through 
separate 
pins to the system 
ground. 


The supply 
voltage 
line can provide 
part of the ground 
mesh on the board, 
provided 
it is properly 
decoupled. 
For 
a TIL 
system, a good guideline 
is 0.01 I'F per synchronously 
driven 
gate and at least O.I I'F for each 20 gates, 
regardless 
of synchronization. 
This capacitance 
may be lumped, 
but is 
more effective 
if distributed 
over the board. 
A good rule is 
to permit 
no more than 5 inches 
of wire between 
any two 
package 
supply-voltage 
points. 
Radio-frequency-type 
capacitors 
must be used for decoupling. 
Disk ceramics 
are 
best. It is sometimes 
a good practice 
to decouple 
the board 
from the external supply-voltage 
line with a 2.2 I'F capacitor. 


However, 
this is optional 
and the RF capacitors 
are still 
required. 
In addition, 
it is recommended 
that gates driving 
long 
lines 
have 
the supply 
voltage 
decoupled 
at the gate 
supply voltage terminal 
and that the capacitor 
ground, 
device 
ground, 
and transmission-line 
ground 
be connected 
to a 
common 
point. 


Cross 
Talk 
When 
currents 
and 
voltages 
are 
impressed 
on 
a 
connecting 
line in a system, 
it is impossible 
for adjacent lines 
to remain 
unaffected. 
Static and magnetic 
fields interact 
and 
opposing 
ground 
currents 
flow, 
creating 
linking 
magnetic 
fields. These cross-coupling 
effects are lumped together 
and 
called 
cross 
talk. 


Back-Panel Interconnections 
Interconnecting 
signal 
lines can be grouped 
into three 
broad categories: 
coaxial lines, twisted-pair 
lines, and straight 
wire 
lines. 
Because 
of the 
low 
impedance 
and 
shielding 
characteristics 
of coaxial cable, 
its cross talk is minimal 
and 
is not a problem 
with TTL. 


Figure 
41 
illustrates 
a 
practical 
type 
of 
signal 
transmission 
line. The mutual reactances 
Lm and Cm which 
form the noise coupling 
paths and the line parameters 
Ls and 
Cg which govern the line impedance, 
will vary with the type 
of line used. Since cross talk is a function 
of the ratio of the 
mutual impedances 
to the line characteristic 
impedances, 
the 
selection 
of transmission-line 
type must be at least partially 
a factor 
in cross-talk 
considerations. 
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Figure 
41. Equivalent 
Circuit 
for 
Sending 
Line 


The use of direct-wired 
connections 
is the simplest 
and 
lowest 
cost method, 
but they are also the poorest 
for noise 
rejection. 
If the lead is not cabled tightly together 
with similar 
leads, 
direct 
leads 
up to 12 inches 
in length 
can be used. 
When the length ofthe 
signal line is increased, 
the line 
impedance 
is seen by the driving 
and receiving 
gates. 
As 
shown 
in Figure 
42, a pulse sent along the sending 
line G3 
and G4 will be coupled 
via the coupling 
impedance 
Zc onto 
the receiving 
line GI and G2, which can be in either 
of the 
two logic states. 
The extent 
to which cross 
talk will occur 
depends 
on the type of lines used and their 
relationship 
to 
each other. 


IZCI - 
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Figure 
42. Equivalent 
Circuit 
for Cross 
Talk 


The voltage 
impressed 
on the sending 
line by gate G3 
is determined 
by the equation: 


VG3 = open-circuit 
logic voltage 
swing 
generated 
by gate G3 
RS3 = output 
impedance 
of gate G3 
Zo = line impedance 
VSL = voltage 
impressed 
on the sending 
line. 


The 
relationship 
for 
the 
equation 
is 
illustrated 
in 
Figures 
43 and 44. 
The coupling 
from the sending 
line to the receiving 
line 
can be represented 
by taking 
coupling 
impedance 
Zc into 


Figure 43. Capacitive Cross Talk Between 
Two Signal Lines 


account. 
An equivalent 
circuit to represent 
the coupling 
from 


the sending 
line to the receiving 
line is shown 
in Figure 
44. 


As the voltage impressed 
on the sending 
line propagates 
farther 
along the line, it can be represented 
as voltage source 
VSL with a source 
impedance 
of Zol 
(Figure 
45). 
VSL is 
then 
coupled 
to 
the 
receiving 
line 
via 
the 
coupling 
capacitance, 
where 
the impedance 
looking 
into the line is 
line impedance 
in both directions. 
Therefore 
the equation 
becomes 


The voltage 
impressed 
on the receiving 
line (VRL) then 
propagates 
along the receiving 
line to gate G2 which can be 
considered 
as an open circuit 
and voltage 
doubling 
occurs. 


Therefore: 
. 


VG3( 
I 
)( 
Zo 
) 
Zc 
RS3 + Zo 
1.5+Zo 


In the switching 
period, 
the transistor 
has a very low output 


impedance. 
Then RS3«ZO 
and Vin(2) can be simplified 
to 


the following: 


The 
term 
V in(2)/V G3 can 
be 
defined 
as 
the 
cross-talk 
coupling 
constant. 


The worst-case 
for signal 
line cross 
talk occurs 
when 


sending 
and receiving 
lines are close 
together 
but widely 
separated 
from 
a ground 
return 
path. 
The lines then have 
a 
high 
characteristic 
impedance 
and 
a 
low 
coupling 


impedance. 
For example, 
if we assume 
a coupling 
impedance 
of 


50 pF at 150 MHz with a line impedance 
of approximately 


200 0 then: 


Vin(2) = 0.62 
VG3 


This level is unsatisfactory 
because 
none of the very high- 
speed 
logic circuits 
has a guaranteed 
noise 
margin 
greater 


than one-third 
of the logic swing. 
Such potential 
cross talk 
can be avoided 
by not using the close spacing of conductors. 


Zo 
Zc 
T 
VSL 
Zo 
Zo 
VRL1 


Mutual 
coupling 
can be reduced 
by using coaxial 
cable 
or 
shielded 
twisted 
pairs. 
When 
mutual 
inductance 
and 
capacitance 
are decreased, 
line capacitance 
is increased 
and 


imposes 
restrictions 
on the driver. 
Coaxial 
cable combines 
very 
high 
mutual 
impedance 
with 
low 
characteristic 


impedance 
and shielding. 
It effectively 
eliminates 
cross talk, 


but is necessary 
in only the noisiest 
environments. 
Twisted 


pairs are adequate 
for most applications 
and are typically 
less 
expensive 
and easier 
to use. 
II 
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Printed Circuit Card Conductors 


Signal interconnections on a two-sided or multilayer 


printed circuit card can be grouped 
into two general 


categories: microstrip lines and strip lines. The microstrip 
line (Figure 46) consists of a signal conductor separated from 
a ground plane by a dielectric insulating material. A strip 
line (Figure 47) consists of a signal conductor within a 
dielectric insulatingmaterial and the conductor being centered 
between two parallel conductor planes. The important 
features of these type of printed circuit conductors are that 
the impedances are highly predictable, 
can be closely 


controlled. and the process is relatively inexpensive because 
standard printed circuit board manufacturing techniques are 
used. Typical impedances of these types of conductors with 
respect to their physical size and relative spacings are shown 
in Tables 7 and 8. 


Dimensions 
Line Impedance 
Capacitance 


H (milsl 
W(mils) 
Zo (0) 
per Foot (pFl 


6 
20 
35 
40 
6 
15 
40 
35 


15 
20 
56 
30 


15 
15 
66 
26 
30 
20 
80 
20 
30 
15 
89 
18 
60 
20 
105 
16 
60 
15 
114 
14 
100 
20 
124 
13 
100 
15 
132 
12 


Dimensions 
Capacitance 


H'B = H'b 
~ 
W(milsl 
line 
Impedance 


(milsl 
Zo (0) 
per Foot (pFl 


6 
20 
27 
80 


6 
15 
32 
70 


10 
20 
34 
67 


10 
15 
40 
56 


12 
20 
37 
57 


12 
15 
43 
48 


20 
20 
44 
48 


20 
15 
51 
42 


30 
20 
55 
39 


30 
15 
61 
35 


Cross talk on a printed circuit board is also a function 


of the mutual reactances and the line parameters which 
govern the line impedance. A microstrip line and a strip line 
are, by definition, conductors placed relatively close to a 
ground plane. Therefore, they have at least one inherent 
property which tends to reduce cross talk. In addition, the 
thickness (H) of the dielectric and the spacing (S) of the 
conductors can be implemented selectively to reduce the 
amount of possible cross talk. The effects of these two 
dimensions on cross talk have been evaluated and are shown 
graphically in Figure 48. The data shown can be used to 
estimate the maximum crosstalk which will be encountered 
under the most unfavorable conditions. 
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Figure 48. Line Spacing Versus 
Cross-Talk 
Constant 


Transmission-Line 
Driving Reflections 
When the interconnections used to transfer digital 
information become long enough so that line propagation 
delay is equal to or greater than the pulse transition times. 
the effects of reflections 
must be considered. 
These 
reflections are created because most TTL interconnections 
are 
not terminated 
in their 
characteristic 
impedance. 


Reflections lead to reduced noise margins. excessive delays, 
ringing, and overshoot. Some method must be used to 
analyze these reflections. Because neither the gate input nor 
output impedance is linear, basic transmission-line equations 
are applicablebut unwieldy. Transmission-linecharacteristics 
of TTL interconnections can be analyzed by using a simple 
graphic technique. 


Figure 49 shows piecewise linear plots of a gate input 
and both (logic-high and logic-low) states of the output for 
a typical TTL device. The output curves are plotted with 
positive slopes. The input is inverted because it is at the 
receiving end of a transmission line. The logic-highand logic- 
low intersections are indicated on the plot. These points are 
the steady-state values which will be observed on a lossless 
transmission line (Figure 50). 
Figure 50 shows a typical TTL interconnection using 
a twisted-pair 
cable 
which, 
in this 
example, 
has a 


characteristic impedance of approximately 30 O. To evaluate 
a logic-high to logic-low' AS transition see Figures 51 and 
52. The equation - IIZo (Zo = 300), which represents the 
transmission line, is superimposedon the oUlputcharacteristic 
curves in the Bergeron plot. Since evaluation of a logic-high 
to logic-low transition is desired, the - IIZo line starts at 
the point of intersection of the impedance curves of the input 
and output for a logic-high state. The slope - I/Zo then 
proceeds toward the logic-low output curve. At time to, the 
driver output voltage is determined by the intersection of 
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PAIR 
Bi 
Vreceivsrs 
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Vdrivers 
-!- 


- l/Zo 
and the logic-low output curve (1.2 V). The 


transmission-line 
slope 
now 
becomes 
l/ZO 
and 
is 
drawn 
toward 
the 
input 
curve. 
At 
time 


tl [t(n+ I) -tn 
= time delay of line], the receiving gate sees 


-0.7 
V. Now the line slope changes back to - l/Zo and 
the output curve for a logic low is approached. This action 
continues 
until the 
logic-low 
intersection 
is reached. 


Figure 52 plots driver and receiver voltages versus time for 
this example. 
A logic-low to logic-high transition 
is treated 
in 
approximately the same manner (Figure 53). The Bergeron 
line - IIZo starts at the intersection for a logic low. At time 
to, the driver output rises to 2.2 V and, at time tl, the 
receiving gate input goes to approximately 4.35 V. Both 
output and input voltages are plotted in Figure 54. 


Figures 55 through 58 illustrate' ALS transitions and 
are treated in the same manner as the 'AS. 


The scope photographs in Figures 59 through 66 show 


the effectiveness of the graphic techniques. In most cases, 
the calculated and experimental values of voltage steps agree 
within reason. The ringing that appears for the open wire 
is not immediately obvious. This is because the input and 
output curves in this region lie practically along the positive 
horizontal axis. At the scale used for graphic analysis, it is 
difficult to go much beyond the first few reflections. The 
graphic analysis is idealized and stray capacitance and 
inductance are not considered. 
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Figure 59. Oscilloscope Photograph 
of •ASOOI - ve 
Transition 
Using 5O-Ohm Line 
Figure 62. Oscilloscope Photograph 
of •ASOO + ve 


Transition 
Using 25-ohm 
Line 
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Figure 60. Oscilloscope Photograph 
of •ASOO +ve 
Figure 63. Oscilloscope Photograph 
of •ALSOOA -ve 
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Figure 61. Oscilloscope Photograph 
of •ASOO -ve 
Figure 64. Oscilloscope Photograph 
of •ALSOOA +ve 


Transition 
Using 25-ohm 
Line 
Transition 
Using 50-0hm 
Line 


Figure 65. Oscilloscope Photograph of 'ALSOOA 
- ve 
Transition Using 25-0hm Line 


Figure 66. Oscilloscope Photograph of 'ALSOOA 
+ ve 
Transition Using 25-0hm Line 
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Appendix 
A 
Normalized 
Load Factors 


Normalizing output drive capability and input current requirements can be very useful to designers of systems using 
two or more of the TI TIL 
series of devices. It provides a set of load factors (input cuurent requirements 
in 
Table A-I), which can be summed and compared directly to the fanout capability (see Table A-2) of the output being considered. 
The load factor values shown are valid for any input rated at one unit load. 
The loading of these type of outputs can be checked from any column. However, most designs use one of the series 
as the basic building block and, since the tables cover each series individually, the designer has the choice of working from 
the column containing the normalized fanout. As an example, the designers of a system using series' AS as the basic circuit 
will probably find that the use of the' ASOOand' AS1000 columns will suit best because both fanout and load factors are 
expressed for these series of devices. 
The use of these simple and easy-to-remember numbers was developed within each series to make the verification of 
output loading a matter of counting the number of inputs connected to a particular output. When mixtures of series are used, 
a common denominator (normalized factor) becomes useful. 


Every possible combination of the seven 54/74 TIL families is included in these tables. If, for example, the existing 
system used 74S series logic and it is desired that some of it be replaced by series 74ALS logic, a quick check should be 
made on whether the 'ALS can be supplied with sufficient input current. By taking the 74S row and' ALS, column figures 
of 2.5 and 20 are obtained for high- and low-level loads, respectively (see Table A-I). This indicates that, for high logic 
levels, two and one-half' ALS gates can be driven for each'S 
series gate removed. However, if more 74S series gates are 
being driven by this' ALS device, the fanout between' ALS and'S 
series gate is required, you can now use Table A-2. 


The' ALS row and the'S 
column are chosen. The figures are 8 for the high-logic level and 4 for the low-logic level. 


In this case the lowest figure is taken so that the interconnection is reliable for both logic states. So each' ALS gate inserted 
will drive 4 'S series gates. 


INPUT 
INPUT CURRENT NORMALIZED 
SERIES 
110 
CURRENT 


(mAl 
'00 
'HOO 
'LOO 
'LSOO 
'SOO 
'ASOO 
'ALSOOA 
'AS1000 
'ALS1000A 


54/7400 
HI 
0.04 
1 
0.8 
4 
2 
0.8 
2 
2 
2 
2 


54/7400 
La 
1.6 
1 
0.8 
8.89 
4 
0.8 
3.2 
16 
3.2 
16 


54H/74HOO 
HI 
0.05 
1.25 
1 
5 
2.5 
1 
2.5 
2.5 
2.5 
2.5 


54H/74HOO 
LO 
2 
1.25 
1 
11.11 
5 
1 
4 
20 
4 
20 


54/74LOO 
HI 
0.01 
0.25 
0.2 
1 
0.5 
0.2 
0.5 
0.5 
0.5 
0.5 


54/74LOO 
LO 
0.18 
O." 
0.09 
1 
0.45 
0.09 
0.36 
1.8 
0.36 
1.8 


54LS/74LSOO 
HI 
0.02 
0.5 
0.4 
2 
, 
0.4 
1 
1 
, 
1 


54LS/74LSOO 
La 
0.4 
0.25 
0.2 
2.22 
1 
0.2 
0.8 
4 
0.8 
4 


54S/74S00 
HI 
0.05 
1.25 
1 
5 
2.5 
1 
2.5 
2.5 
2.5 
2.5 


54S/74S00 
LO 
2 
1.25 
1 
"." 
5 
1 
4 
20 
4 
20 


54AS/74ASOO 
HI 
0.02 
0.5 
0.4 
2 
1 
0.4 
1 
1 
1 
1 


54AS/74ASOO 
LO 
0.5 
0.31 
0.25 
2.78 
1.25 
0.25 
1 
5 
1 
5 


54ALS/74ALSOOA 
HI 
0.02 
0.5 
0.4 
2 
1 
0.4 
1 
1 
1 
1 


54ALS/74ALSOOA 
La 
0.1 
0.06 
0.05 
0.56 
0.25 
0.05 
0.2 
1 
0.2 
1 


54AS1000 
HI 
0.02 
0.5 
0.4 
2 
1 
0.4 
1 
1 
1 
1 


54AS1000 
La 
0.5 
0.31 
0.25 
2.78 
1.25 
0.25 
1 
5 
1 
5 


54ALS1000A 
HI 
0.02 
0.5 
0.4 
2 
1 
0.4 
1 
1 
1 
1 


54ALS1000A 
La 
0.1 
0.06 
0.05 
0.56 
0.25 
0.05 
0.2 
1 
0.2 
1 
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Table A-I is normally used (in combination with Table A-2) when replacing one logic family with another in an existing 
system. 


Table A-2 is normally used when originally designing a system which employs several TTL families to optimize 
performance. 


OUTPUT DRIVE NORMALIZED 
OUTPUT 
'ALSOOA 
'ALS1000A 
'00 
'HOO 
'LOO 
'LSOO 
'SOO 
'ASOO 
'AS1000 
SERIES 
I/O 
CURRENT 
"HI 
0.04 
0.05 
0.01 
0.02 
0.05 
0.02 
0.02 
0.02 
0.02 
(mAl 
lLO 
1.6 
2 
0.18 
0.4 
2 
0.5 
0.1 
0.5 
0.1 


54/7400 
HI 
0.4 
10 
8 
40 
20 
8 
20 
20 
20 
20 


54/7400 
LO 
16 
10 
8 
88.89 
40 
8 
32 
160 
32 
160 


54H/74HOO 
HI 
0.5 
12.5 
10 
50 
25 
10 
25 
25 
25 
25 


54H174HOO 
LO 
20 
12.5 
10 
111.11 
50 
10 
40 
200 
40 
200 


54LOO 
HI 
0.1 
2.5 
2 
10 
5 
2 
5 
5 
5 
5 


54LOO 
LO 
2 
1.25 
1 
11.11 
5 
1 
4 
20 
4 
20 


74LOO 
HI 
0.2 
5 
4 
20 
10 
4 
10 
10 
10 
10 


74LOO 
LO 
3.6 
2.25 
1.8 
20 
9 
1.8 
7.2 
36 
7.2 
36 


54LS/74LSOO 
HI 
0.4 
10 
8 
40 
20 
8 
20 
20 
20 
20 


54LSOO 
LO 
4 
2.5 
2 
22.22 
10 
2 
8 
40 
8 
40 


74LSOO 
LO 
8 
5 
4 
44.44 
20 
4 
16 
80 
16 
80 


54S/74S00 
HI 
1 
25 
20 
100 
50 
20 
50 
50 
50 
50 


54S/74S00 
LO 
20 
12.5 
10 
111.11 
50 
10 
40 
200 
40 
200 


54AS174ASOO 
HI 
2 
50 
40 
200 
100 
40 
100 
100 
100 
100 


54AS174ASOO 
LO 
20 
12.5 
10 
111.11 
50 
10 
40 
200 
40 
200 


54ALS/74ALSOOA 
HI 
0.4 
10 
8 
40 
20 
8 
20 
20 
20 
20 


54ALSOOA 
LO 
4 
2.5 
2 
22.22 
10 
2 
8 
40 
8 
40 


74ALSOOA 
LO 
8 
5 
4 
44.44 
20 
4 
16 
80 
16 
80 


54AS1000 
HI 
40 
1000 
800 
4000 
2000 
800 
2000 
2000 
2000 
2000 


54AS1000 
LO 
40 
25 
20 
222.22 
100 
20 
80 
400 
80 
400 


74AS1000 
HI 
48 
1200 
960 
4800 
2400 
960 
2400 
2400 
2400 
2400 


74AS1000 
LO 
48 
30 
24 
266.67 
120 
24 
96 
480 
96 
480 


54ALS1000A 
HI 
1 
25 
20 
100 
50 
20 
50 
50 
50 
50 


54ALS1000A 
LO 
12 
7.5 
6 
66.67 
30 
6 
24 
120 
24 
120 


74ALS1000A 
HI 
2 
65 
52 
260 
130 
52 
130 
130 
130 
130 


74ALS1000A 
LO 
24 
15 
12 
133.33 
60 
12 
48 
240 
48 
240 


·Input Current HI 
t Input Curent 
LO 


Appendix B 


Letter 
Symbols, 
Terms, 
and Definitions 


These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of 
the Electronics Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (IEC) 
for international use. The definitions are grouped into sections applying to voltages, currents, switching characteristics, and 
classification of circuit complexity. 


VOLTAGES 


VIH 
High-level input voltage 
An input voltage level within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. A minimum value is specified which is the least-positive (most-negative) value of high-level input 
voltage for which operation of the logic element within specification limits is guaranteed. 


Low-level input voltage 
An input voltage level within the less positive (more negative) of the two ranges of values used to represent the 
binary variables. A maximum value is specified which is the most-positive (least-negative) value of low-level input 
voltage for which operation of the logic element within specification limits is guaranteed. 


Positive-going threshold 
voltage 
The voltage level at a transition-operated input that causes operation of the logic element according to specification 
as the input voltage rises from a level below the negative-going threshold voltage, VT - . 


Negative-going threshold voltage 
The voltage level at a transition-operated input that causes operation of the logic element according to specification 
as the input voltage falls from a level above the positive-going threshold voltage, VT + . 


High-level output voltage 
The voltage at an output terminal for a specified output current IOH with input conditions applied that according 
to the product specification will establish a high level at the output. 


Low-level output voltage 
The voltage at an output terminal for a specified output current IOL with input conditions applied that according 
to the product specification will establish a low level at the output. 


On-state output voltage 
4 


The voltage at an output terminal for a specified output current with input conditions applied that according to 
the product specification will cause the output switching element to be in the on state. 


Note: This characteristic is usually specified only for outputs not having internal pull-up elements. 


VO(om 
OIT-state output voltage 
The voltage at an output terminal for a specified output current with input conditions applied that according to 
the specification will cause the output switching element to be in the off state. 


Note: This characteristic is usually specified only for outputs not having internal pull-up elements. 


IIH 
High-level input current 
The current flowing into· an input when a specified high-level voltage is applied to that input. 


IlL 
Low-level input current 
The current flowing into· an input when a specified low-level voltage is applied to that input. 


tHZ 


tLZ 


tpLH 
II 


tpHL 
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High-level output current 
The current flowing into' the output with a specified high-level output voltage VOH applied. 


Note: This parameter is usually specified for open-collector outputs intended to drive other logic circuits. 


Off-state output current 
The current flowing into' an output with a specified output voltage applied and input conditions applied that according 
to the product specification will cause the output switching element to be in the off state. 


Note: This parameter is usually specified for open-collector outputs intended to drive devices other than logic circuits 
or for three-state outputs. 


Short-circuit 
output current 
The current flowing into' an output when that outpl1l is shon-circuited to ground (or other specified potential) 
with input conditions applied to establish the output logic level fanhest from ground potential (or other specified 
potential). 


Supply current, 
output(s) high 
The current flowing into' the VCC supply terminal of a circuit when the reference output(s) is (are) at a high-level 
voltage. 


Supply current, 
output(s) low 
The current flowing into' the VCC supply terminal of a circuit when the reference output(s) is (are) at a low-level 
voltage. 


fmax 
Maximum clock frequency 
The highest rate at which the clock input of a bistable circuit can be driven through its required sequence while 
maintaining stable transitions of logic level at the output with input conditions established that should cause a change 
of output state with each clock pulse. 


Output disable time (of a three-state 
output) from high level 
The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from the defined high level to a high-impedance (off) state. 


Output disable time (of a three-state 
output) from low level 
The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from the defined low level to a high-impedance (off) state. 


Propagation 
delay time, low-to-high-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined low level to the defined high level. 


Propagation 
delay time, high-to-Iow-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined high level to the defined low level. 


Transition 
time, low-to-high-Ievel output 
The time between a specified low-level voltage and a specified high-level voltage on a waveform that is changing 
from the defined low level to the defined high level. 


Transition 
time, high-to-Iow-level output 
The time between a specified high-level voltage and a specified low-level voltage on a waveform that is changing 
from the defined high level to the defined low level. 


Average pulse width 
The time between 50% amplitude points (or other specified reference points) on the leading and trailing edges 
of a pulse. 


th 
Hold time 
The time interval for which a signal or pulse is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 


trelease 
Release time 
The time interval between the release from a specified input terminal of data intended to be recognized and the 
occurrence of an active transition at another specified input terminal. 


Note: When specified, the interval designated "release time" falls within the setup interval and constitutes, in 
effect, a negative hold time. 


tsu 
Setup time 
The time interval for which a signal is applied and maintained at a specified input terminal before an active transition 
occurs at another specified input terminal. 


tZH 
Output enable time (of a three-state 
output) to high level 
The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from a high-impedance (off) state to the defined high level. 


tZL 
Output enable time (of a three-state 
output) to low level 
The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from a high-impedance (off) state to the defined low level. 


Gate equivalent circuit 


A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number 
of individual logic gates that would have to be interconnected to perform the same function. 


LSI 
Large-scale integration 
A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this 
context a major subsystem or system, whether logical or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 


MSI 
Medium-scale integration 
A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem 
or system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12 or more 
equivalent gates or circuitry of similar complexity. 


SSI 
Small-scale integration 
Integrated circuits of less complexity than medium-scale integration (MSI). 
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Texas Instruments 
ITII reserves the right to make changes in the 
devices 
or the 
device 
specifications 
identified 
in this 
publication 
without 
notice. TI advises its customers to obtain the latest version 
of device specifications 
to verify, 
before placing 
orders, that 
the 
information 
being relied upon by the customer 
is current. 


TI warrants performance of its semiconductor products, including SNJ 
and SMJ devices, to current specifications 
in accordance with TI's 
standard warranty. 
Testing and other quality control techniques 
are 
utilized to the extent TI deems such testing necessary to support this 
warranty. 
Unless mandated 
by government 
requirements, 
specific 


testing of all parameters of each device is not necessarily performed. 


In the absence of written 
agreement to the contrary, 
TI assumes no 
liability for TI applications 
assistance, customer's 
product design, or 
infringement of patents or copyrights of third parties by or arising from 
use of semiconductor 
devices described herein. Nor does TI warrant 
or represent that any license, either express or implied, is granted 
under any patent right, copyright, 
or other intellectual 
property right 
of TI covering or relating to any combination, 
machine, or process in 
which such semiconductor 
devices might be or are used. 
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At some 
point 
in every 
system 
designers 
career, 
they are 
faced with the problem 
of synchronizing 
two digital 
signals 
operating 
at two 
different 
frequencies. 
This 
problem 
is 
typically 
solved by synchronizing 
one of the signals, 
to the 
local 
clock, 
through 
a flip-flop. 
However, 
this 
solution 
presents 
an awkward 
dilemma, 
the 
setup 
and 
hold 
time 


specifications 
associated 
with the flip-flop 
are 
sure 
to be 
violated. 
The metastable 
characteristics 
of the flip-flop 
used 
can influence 
overall 
system 
reliability. 
The purpose 
of this 
application 
report 
is to give the system 
designer 
a better 
understanding 
of the metastable 
characteristics 
pertaining 
to 


Texas Instruments 
Advanced 
Schottky 
Bipolar Logic Family. 


Whenever 
a flip-flops 
setup and hold time is violated, 


the flip-flops 
output 
response 
is uncertain. 
Presently, 
there 
is no circuit 
that can 100% guarantee 
its response. 
This is 
why the device manufacturer 
does not guarantee 
its operation. 


Specifically, 
the metastable 
state is defined as that time period 
when the output 
of a digital 
logic device, 
is not at a logic 
level 
I (Vout less than 2 V) or a logic level 0 (Vout greater 
than 0.8 V), but instead 
between 
0.8 V and 2 V. Since the 
input data is changing 
at the time of being clocked, 
the system 
designer 
does not care if the flip-flop 
goes to either 
a high 
or low logic level, just so long as the output 
does not hang 
up in the metastable 
region. 
The metastable 
characteristics 
for a particular 
flip-flop 
will determine 
how long the device 


stays in the metastable 
region. 
This concept 
is illustrated 
in 
the timing 
diagram 
of Figure 
1. 
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Anyone 
who 
has 
tried 
to 
evaluate 
the 
metastable 


characteristics 
for a particular 
flip-flop.-has 
probably 
found 


it is not an easy task. The number 
of times the output hangs 


up 
in 
the 
metastable 
region 
is 
extremely 
small 
when 


compared 
to total number 
of clock transitions. 
In addition, 


the amount 
of time the output 
is actually 
in the metastable 


region 
is a variable 
and dependent 
on tl)e type of flip-flop 


used 
(LS, 
ALS, 
AS, etc.). 


From 
the design 
engineers 
viewpoint, 
when 
using 
a 


flip-flop 
as a data synchronizer, 
they can no longer 
use the 


specified data sheet maximum 
for propagation 
delay. Instead, 


to guarantee 
reliable 
system 
operation, 
they need to know 


how long after the specified 
data sheet maximum 
they need 
to wait before 
using the data. 
Conventional 
test equipment 


is not designed 
to measure 
these parameters, 
so a special test 
circuit 
is required 
for characterizing 
MTBF 
(Mean 
Time 


Between 
Failures) 
and tot (time between 
CLK and Q valid). 
With these 
two parameters 
specified, 
the system 
designer 
can make a rational 
decision 
about what type of flip-flop 
to 


use, and how long to wait before 
using the data. 


Circuit 
Description 
The circuit in Figure 2 can be used in evaluating 
MTBF 
and tot for a selected 
flip-flop 
(OUT, 
Device 
Under 
Test). 


Two 
'AS04s 
are used to detect 
whenever 
the Q output 
of 


the OUT 
is in the metastable 
region. 
This is accomplished 
by adjusting 
the input threshold 
to 2 V on one inverter 
and 
0.8 V on the other. 
Notice that input thresholds 
are adjusted 
by referencing 
the ground 
input pins to 0.6 V and 
- 0.6 V 


respectively. 
Therefore, 
whenever 
the Q output of the OUT 
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is between 
0.8 Y and 2 Y, the inverters 
will be in opposite 


states. 
Whenever 
the Q output 
of the OUT 
is higher 
than 


2 Y or lower 
than 0.8 Y, both inverters 
will be at the same 
logic level. The outputs of the •AS04s are then clocked 
(CP2) 
into two' 
AS74s 
a selected 
time (At) after 
the OUT 
clock 


(CPI). 
The outputs 
of the' AS74s are compared 
through 
an 


'ALS86 
and 
clocked 
(CP3) 
into 
another 
'ALS74. 
This 


guarantees 
against 
any 
false 
clocking 
by the 
evaluation 


circuit. 
The output 
of the 
'ALS74 
is then feed to a series 


of three 
'ALSI60 
counters, 
and on into three 
TIL31ls 
for 


counter 
display. 


In order to maximize 
the possibility 
of forcing the OUT 


into a metastable 
state, the input data signal must jitter around 
the threshold 
of the input clock. The width of the j itter should 


equal, 
or exceed 
the setup 
and hold time specification 
for 
the device. 
In our evaluation 
circuit, 
this is accomplished 
by feeding 
a low level noise 
signal 
into the negative 
input 
of a TIL820 
operational 
amplifier. 
The pictures 
Shown in 
Figure 
3 show 
the noise 
generated 
around 
the OUT clock 


(CP I) for both input data transitions. 
It should 
be intuitively 
obvious 
that 
the 
worst-case 


condition, 
for any specified 
input data frequency, 
will be 


when the input data always 
violates 
the data setup 
and hold 
times. 
This 
condition 
is shown 
in the timing 
diagram 
of 
Figure 
2. AnyotherrelationshipofCPltoOATA 
IN, would 


L 
------_..• 


prov·ide less chance 
for the device 
to enter 
the metastable 
state. 
Therefore, 
it can 
be concluded 
that the worst-case 
condition 
for a given input data frequency, 
will be 0.5 times 


the OUT clock rate where the input data always 
violates 
the 


setup and hold time. 
By 
using 
the. 
described 
circuit, 
MTBF 
can 
be 


determined 
for several 
different 
values 
of At. Plotting 
this 


information 
on 
semilog 
paper 
reveals 
the 
metastable 
characteristics, 
for the selected 
flip-flop, 
at the desired 
input 
data frequency. 


Test 
Circuit 
Limitations 
Before 
we proceed 
to the ASI ALS test results, 
it is 


important 
to analyze the limitations 
of our test circuit. 
In this 


way, we can better understand 
its effects 
on the test results. 


Two major areas which can greatly 
affect the test results are 


not 
centering 
the 
jitter 
around 
the 
input 
clock, 
and 
propagation 
delay of the' AS04s. 
By not centering 
the jitter 
around 
the input clock, 
the risk of entering 
the metastable 
state is reduced. 
Proper 
care 
must be taken to ensure 
that 
the jitter 
is always 
centered 
around 
the 
input 
clock 
to 


guarantee 
worst-case 
conditions. 


The 
propagation 
delay 
of the 
' AS04s 
affect 
the test 
results because they add propagation 
delay between the output 
of the OUT, 
and the data being clocked 
into the •AS74s. 
For 


example. 
the 
output 
on 
the 
DUT 
may come 
out 
of the 


metastable 
region. but the' AS04s may not switch before CP2 


occurs. 
This causes 
an inappropriate 
reading. 
The typical 
propagation 
delay of the' AS04s. 
as configured 
in the test 


circuit. 
is approximately 
4 ns. This 
4 ns delay 
should 
be 


considered 
when 
evaluating 
the 
tcst 
results. 
If 
inverters 
slower 
than the' AS04s are used in the test circuit. 
a larger 


offset 
must be considered. 


ALS/AS 
Test 
Results 
Using the test circuit 
described 
in Figure 
2.. ALS74s. 
'ALS273s 
and' ALS374s 
were evaluated 
at several different 


At time periods. 
The input clock frequency 
used was I MHZ 
with an input data frequency 
of 500 kHz. The devices 
were 


allowed 
to run until 
an appropriate 
amount 
of errors 
were 


recorded. 
The 
number 
of errors 
were 
then divided 
by the 


total time the devices 
were 
allowed 
to run. This 
results 
in 


a MTBF 
for the selected 
At. The 
information 
was 
then 


recorded 
on semilog 
paper 
for analysis. 
It was found that 


all three device types exibited 
basically 
the same metastable 


characteristics 
within + 3 ns of each other. This was expected 
since all three device types come from the same technology. 
The 
same 
experiment 
was 
performed 
using 
AS and 
LS 


devices. 
The 
average 
characteristics 
for all three 
device 


families 
are shown 
in Figure 
4. The 4-ns offset 
generated 


by the test circuit 
has not been subtracted 
from 
the data. 
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Other Clock Frequencies 
Clock frequencies 
other than I MHz will either increase 
or 
decrease 
the 
probability 
of 
the 
device 
entering 
the 


metastable 
state. 
The 
faster 
the frequency. 
the higher 
the 


probability 
of entering 
the metastable 
state. 
Likewise. 
the 
slower 
the frequency. 
the lower the probability 
of entering 


the 
metastable 
state. 
From 
the 
data 
taken 
in the 
above 


experiment. 
an equation 
can be derived 
for the metastable 
characteristics 
at other clock frequencies. 
Equation (I) relates 


input clock and data frequency. 
to metastable 
characteristics. 


I 


MTBF 


As stated earlier. 
the worst case situation 
for the test 


circuit 
shown 
in Figure 
2. is when the data setup and hold 


time 
is always 
violated. 
Based 
on this assumption. 
the 
equation 
is reduced 
to the following. 


The 
constants 
C I and 
C2 
describe 
the 
metastable 
characteristics 
of the device. 
From 
the experimental 
data 
graphed 
in Figure 4. these constants 
can be solved 
for each 


device family. As an example. 
the constants 
are solved below 


for the ALS device 
family. 


II 


II 


C2 is defined 
by the slope of the line. Picking two data 
points 
off the graph 
yields 
the following. 


108 - 
102 
6 
40.2 
_ 
28.2 
(2.302) = 12(2.302) 
= 
1.151 


By plugging 
C2 into equation 
2, along with using one 
of the data 
points 
off the graph, 
C I can be solved 
for. 


I 
....!.... (106)2 
x 
CI 
e( - 1.151 
x 
40.2) 
"'i08 = 
2 


Inserting 
CI 
and 
C2 
into 
equation 
2, 
yields 
the 
metastable 
equation 
for ALS. 


Given this worst-case 
equation, 
the system designer 
can 


determine 
the metastable 
characteristics 
for ALS when using 
other 
input clock 
frequencies. 
The equations 
for AS and LS can be derived 
using the 
same 
procedure. 
They 
are as follows. 


AS: 


MT~F 
= -Tfcp2 
x 
1.53 
X 
107 e(-2.92 
at) 


To get a feel for the effect of changing 
the input clock 


frequency, 
Figure 
5 shows 
the change 
in the 
metastable 
characteristics 
from 
I MHz 
to 10 MHz. 


METASTABLE CHARACTERISTICS OF 
PROGRAMMABLE LOGIC 


The 
PALl6R4A 
and 
TIBPALl6R4-15 
from 
the 
programmable 
logic 
family 
were 
also 
evaluated. 
They 
exhibited 
very similar characteristics 
to the ALS curve. 
This 
was expected 
because 
they utilize the same technology. 
One 
important 
consideration 
when evaluating 
programmable 
logic 
in the test circuit 
described, 
is positioning 
the jittery 
data 
a few nanoseconds 
before 
CP1. 
This 
compensates 
for the 
delay of the AND/OR 
array 
which 
is usually 
positioned 
in 


front of the flip-flop. 
Remember 
that the jittery 
data must 
be violating 
the setup and hold time at the input to the flip- 
flop, not just at the device 
input. 
Some 
experimentation 
is 
usually 
required 
to find the worst-case 
condition. 
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Figure 
5. 
AS/ ALS/LS 
Metastable 
Characteristics 
Variation 
with 
Frequency 


As a general 
rule, 
a system 
designer 
can usually 
get 


a feel for the metastable 
characteristics 
of a device by simply 


looking 
at the setup and hold time specifications. 
Usually, 


the smaller 
the setup and hold time numbers, 
the better 
its 


metastable 
characteristics 
will be. However, 
in the case of 


programmable 
logic, 
the setup and hold time numbers 
are 


not reflective 
of metastable 
characteristics. 
This is because 


the setup and hold time numbers 
also reflect the propagation 


delay time of the AND/OR 
logic in front of the flip-flops. 


The metastable 
characteristics 
of a flip-flop 
used for 


data synchronization 
can greatly 
affect 
system 
reliability. 


Based on the information 
presented 
in this application 
report, 


the system designer 
can make a rational 
decision 
about what 


type of flip-flop to use, and what its metastable 
characteristics 


will be. 


It is easy to see from the experimental 
data shown 
in 


Figure 
4, that AS offers the best metastable 
characteristics. 


It has a much 
narrower 
setup 
and hold time window, 
and 


is quicker 
to recover 
once it gets into the metastable 
region. 


However, 
with adequate 
sampling 
time, 
ALS and LS will 
also perform 
well. 
The 
selection 
of what type of flip-flop 


to use must be based 
on the speed 
of the application. 
As a 


general 
rule, the faster the flip-flop, 
the better its metastable 
characteristics. 
We at Texas Instruments 
believe that the graphs shown 
and equations 
derived, 
represent 
a reasonable 
assumption 
about the metastable 
characteristics 
for the device 
families 


discussed. 
However, 
we strongly 
recommend 
that 
when 


using flip-flops 
as data synchronizers, 
an adequate 
amount 
of guardband 
is allowed 
between 
the characteristics 
shown, 


and when the output 
of the flip-flop 
is actually 
sampled. 
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Instructions 
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1.1 


Electrical 
characteristics 
presented 
in this data book, unless otherwise 
noted, apply for circuit 
type(s) 
listed 
in the page heading regardless of package. The availability of a circuit function in a particular package is denoted 
by an alphabetical 
reference 
above the pin-connection 
diagram(s). 
These alphabetical 
references 
refer to 
mechanical 
outline drawings 
shown 
in this section. 


Factory orders for circuits described in this catalog should include a four-part 
type number as explained in the 
following 
example. 


EXAMPLE 
SN 


~------- 
~I 


SN 
Standard 
Prefix 


5NJ 
JEDEC PUBLICATION 101, Class B 


JANB 
MIL-M-385 10 Qualified 


745225 


54L5610 


74AL5232 


74ALS632A 


74AL529864 


D. OW ("Small Outline" 
Packages) 


J. JO, JG, JT, N, NT, NW. P, W (Dual-in-line 
Packages) 


FH or FN (Chip Carriers) 


(From pin-connection 
diagram on individual data sheet) 


3 
PEP processing, 
level 3 
IN or NT packages only) 


tThese circuits in dual-in-line and "small outline" packages are shipped in one of the carriers shown below. Unless a specific method 
of shipment is specified by the customer (with possible additional costs), circuits will be shipped in the most practical carrier. Please 
contact your TI sales representative for the method that will best suit your particular needs. 


TEXAS 
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o plastic "small outline" 
packages 


Each of these" 
small outline" 
packages consists of a circuit mounted on a lead frame and encapsulated 
within 
a plastic compound. 
The compound will withstand 
soldering temperature 
with no deformation, 
and 
circuit 
performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads 
require no additional 
cleaning or processing 
when used in soldered assembly . 


i 


6,20 10.244} 
• 


5.21 (0.205) 
0--... i 4,60 (0.1811] 
02291000901 
X45 
~ 
" 


:1\.-~.,.NOMJMsL::r;~ 


4 PLACES 


1,12 (0.044) 


0,51 (0.020) 


1,7510.069) 
r 7° NOM 


1,35F--:i= 
I 4 P~ACES 


0,20~J· 
- 
j l0,457 10.018} 


0.102 (0.0041 
0.35610.0141 


0,79 10.031) 


0,28 10.0111 
PIN SPACING 


1.27 (0.050) 
(See Note A) 


NOTES: A. Body dimensions do not include mold flash or protrusion. 


B. Mold flash or protrusion shall not exceed 0.15 (0.006!. 
C. leads are within 0,25 10.010) radius of true position at maximum material 
dimension. 


O. Lead tips to be planar within 
± 0,05' 
10.002) exclusive of solder. 
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o plastic "small outline" packages 


Each of these "small 
outline" 
packages consists of a circuit 
mounted on a lead frame and encapsulated 


within a plastic compound. 
The compound will withstand 
soldering temperature 
with no deformation, 
and 
circuit 
performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads 
require no additional 
cleaning or processing 
when used in soldered assembly. 


t 
6.20 10.244) 


5,21 10.205) 


X 45· ~ 
i 4,60 (0.,8111 
0.22910.00901 


~ 
I I 
0.19010.0075) 


.:,:~J~JL~" 


0.51 10.020) 


j 
lO.457 
(0.018) 
0,356 10.014) 


PIN SPACING 
1,27 (0.050) 


(See Note AI 


NOTES: 
A. Body dimensions 
do not include mold flash or protrusion. 


S. Mold flash or protrusion 
shall not exceed 0.15 
(0.0061. 


C. leads 
are within 
0,25 
10.0101 
radius of true position at maximum 
material dimension. 


O. lead tips to be planar within ±O.051 (0.0021 exclusive of solder. 
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INSTRUMENTS 


o plastic "small outline" packages 


Each of these "small 
outline" 
packages consists of a circuit mounted on a lead frame and encapsulated 


within a plastic compound. 
The compound will withstand 
soldering temperature 
with no deformation, 
and 
circuit 
performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads 


require no additional 
cleaning or processing 
when used in soldered assembly. 


r- 10,00 (O'394)~ 
I 
9.80 (0386) 


f 
1--- 
- 
. 
- 


6,20 (0.2441 r- 


5.80 (0.2281 
I 
9 
4.00 10.1571 


3.81 (0.1501 
*--- 
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7· NOM 


4 PLACES 
j l 0,457 (0.018) 
0.356 (0.014) 


PIN SPACING 


1,27 10.0501 


See Note a 


5,21 (0.205) 


0,50 (0.0201 
X 45. _ r-4,60 (0.18111 
~:~: 
:~::~: 


'-" "'''' 
~ 
, Ir4==; 
,-ftjLf 
4·,4· 


4 PLACES 


1,12 (0.0441 
0,51 (0.020) 


NOTES: 
A. Body dimensions do not include mold flash or protrusion. 
B. Mold flash or protrusion shall not exceed 0,15 
(0.0061. 
C. Leads are within 0,25 
(0.0101 radius of true position at maximum 'material dimension. 
D, Lead tips to be planar within 
±O,051 
10.0021 exclusive of solder. 
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OW plastic "small outline" 
packages 


Each of these "small 
outline" 
packages consists of a circuit 
mounted on a lead frame and encapsulated 


within a plastic compound. 
The compound 
will withstand 
soldering temperature 
with no deformation, 
and 
circuit 
performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
Leads 
require no additional 
cleaning or processing 
when used in soldered assembly. 


r-=--:::::~::::~ 
G=rA-A 
~ F 
- AAA A 1 


10'6510'419)f 
20 
11 


10.1510.4001 


7,5510.2971 


7.451[ 
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2,6510.1041 1r ~op~~~ES 
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0.49010.0191 


0,1010.004) 
I 
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It-- 0,35010.014) 


0,785 10.0311 
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' 


0,585 10.0231 
~ 
I 
~1,27 
10.0501TPIS•• Not. CI 


9,010.3541 


''''M''}r=_~_10'3381~_)ll 


~~~, 
.•~ 
II 
0,32010.013)4° .4° 
4 PLACES 
~ 


0,230 10.0091 
1,2710.050) 
~ 


NOTES: A. Body dimensions do not include mold flash or protrusion. 
B. Mold flash or protrusion shall not exceed 0.15 (0.006l. 
C. Leads are within 0,25 lO.010) radius of true position at maximum material dimension. 
D. Lead tips to be planar within 
±O,051 
to.002) 
exclusive of solder. 
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OW plastic "small outline" 
packages 


Each of these "small 
outline" 
packages consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
a plastic compound. 
The compound 
will withstand 
soldering temperature 
with no deformation, 
and 
circuit 
performance 
characteristics 
will remain stable when operated 
in high-humidity 
conditions. 
Leads 


require no additional 
cleaning 
or processing 
when 
used in soldered assembly. 


0.5 (0.02) X 4S-~~~ 
:; 
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0-NOM -JJl 


\' 
40 :t40 
\a---- 
4 PLACES 


0.320 10.013) 
~ 


0.230 10.009) 
0.40 (0.0161 


NOTES: A 
Body dimensions do not include mold flash or protrusion. 


B. Mold flash or protrusion shall not exceed 0.15 fO.COG). 
C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 
D. Lead tips to be planar within 
±O,051 
10.0021 exclusive of solder. 


TEXAS 
~ 
INsrRuMENlS 


FK ceramic chip carrier packages 


Each of these hermetically 
sealed chip carrier packages has a three-layer 
ceramic base with a metal lid 


and braze seal. The packages are intended for surface mounting 
on solder lands on 1,27 IO.050-inch) 


centers. 
terminals 
require 
no 
additional 
cleaning 
or 
processing 
when 
used in soldered 
assembly. 


FK package terminal 
assignments 
conform 
to JEDEC Standards 
1 and 2. 


0,71 (0.0281 
I 


0,5610.022) --I 


JEOEC 
NO.OF 
A 
B 
OUTLINE 
DESIGNATION· 
TERMINALS 
MIN 
MAX 
MIN 
MAX 


MS004CB 
20 
8.69 
9.09 
7,80 
9,09 


10.342) 
10.3581 
10.3071 
10.3581 


MS004CC 
28 
11,23 
11,63 
10.31 
11.63 
10.4421 
10.458) 
10.406) 
10.458) 


~ 
2,0310.0801 
1,63 (0.0641 
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FN plastic chip carrier packages 


Each of these chip carrier packages consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic compound. 
The compound 
withstands 
soldering 
temperatures 
with 
no deformation, 
and circuit 
performance 
characteristics 
remain stable when the devices 
are operated 
in 
high-humidity 
conditions. 
The packages are intended for surface mounting 
on solder lands on 1,27 (0,050) 
centers, 
Leads require 
no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 


nr 
::~~ 
:~ 
~:~~450 


54 
128272625 
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I 1: 
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:: 
1] 
12 
13 
14 
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l. 
B 
,[1' 0,25 (0.0101 
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A_IS_e_e_N_o_,e_A_I_-.. 
3 PLACES 
R MAX 
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SEATING PLANE 


(See Note Cl 


JEDEC 
NO 
OF 
A 
• 
C 


OUTLINE 
TERMINALS 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


97.8 
1003 
889 
904 
787 
838 
MO 047AA 
20 
103851 
103951 
'0350, 
103561 
'0310, 
to 3301 


12.32 
1257 
11 43 
11 58 
1041 
10 92 
MOQ47AB 
28 
10 4851 
to 495. 
to 450. 
fO 4561 
to 410. 
[04301 


17.40 
1765 
16.51 
16.66 
1549 
16.00 
MOO47AC 
44 
W 6851 
10 6951 
to 650) 
106561 
106101 
to 6301 


MQ Q47AE 
68 
2502 
2527 
24 I) 
24 
33 
23 
11 
2362 
to 9851 
109951 
to 950' 
10956. 
(09101 
'09301 


0,81 10.032}---t--of 


0.6610.026) QT 
1,52 10.060} MIN 
i--...l 


I ~64 (0.0251 MIN 


0.51 10.020)->I' ~ 
0.3610.014} 
I 


LEAD DETAIL 


NOTES: 
A. Centerline of center pin each side within 0.'0 
(0.004) of package centerline as determined by dimension B. 


B. Location at each pin is within 0.'27 
(0.005) of true position with respect to center pin on each side. 
C. The lead contact points are planar within 0.10 (0.004) 
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J ceramic dual-in-line packages (including JG, JT, and JW) 


Each of these hermetically 
sealed dual-in-line 
packages consists 
of a ceramic base, ceramic cap, and a 
lead frame. 
Hermetic 
sealing is accomplished 
with 
glass. The packages 
are intended 
for insertion 
in 
mounting-hole 
rows on 7,62 (0.300) or 15,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient 
tension 
is provided to secure the package in the board during soldering. 
Tin-plated 
("bright- 


dipped") 
leads require no additional 
cleaning or processing 
when used in soldered assembly. 


NOTE: 
For the 14-, 16-, and 20-pin packages. the letter J is used by itself since these packages are available only in the 7,62 
(0.3001 


row spacing. For the 24-pin packages. 
if no second letter or row spacing is specified, the package is assumed to have 15,24 
lO.60o) 


row spacing. 
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(0.100) 
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(See Note Al 
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J ceramic dual-in-line packages (including JG, JT. and JW) 


Each of these hermetically 
sealed dual-in-line 
packages consists 
of a ceramic base, ceramic cap, and a 
lead frame. 
Hermetic 
sealing is accomplished 
with 
glass. The packages 
are intended 
for insertion 
in 
mounting-hole 
rows on 7,62 (0.3001 or 15,24 (0.6001 centers. Once the leads are compressed and inserted 
sufficient 
tension 
is provided 
to secure the package in the board during soldering. 
Tin-plated 
("bright- 
dipped") 
leads require no additional 
cleaning or processing 
when used in soldered assembly. 


NOTE: 
For the 14-,16·, 
and 20-pin packages. 
the letter J is used by itself since these packages Bre available only in the 7.62 
10.3001 


row spacing. For the 24-pin packages. if no second letter or row spacing is specified. the package is assumed to have 15.24 
(0.6001 


row 
spacing. 
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~ 
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1.27 10.050} 
0.38 (0.015) 


4 PLACES 


• 
For memories of 64 bits and up and a few MSI/LSI 
products in Series 54174 and Series 5451745 
that Bre derived from memory circuit bars. this maximum is 7.6210.3001. 
All other dimensions apply 


without 
modification. 
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J ceramic dual-in-line packages (including JG, JT, and JW) 


Each of these hermetically 
sealed dual-in-line 
packages 
consists 
of a ceramic 
base, ceramic 
cap, and a 


lead frame. 
Hermetic 
sealing is accomplished 
with 
glass. The packages 
are intended 
for insertion 
in 


mounting-hole 
rows on 7,62 (0.300) or 15,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient 
tension 
is provided 
to secure the package 
in the board during soldering. 
Tin-plated 
("bright- 
dipped") 
leads require no additional 
cleaning 
or processing 
when 
used in soldered assembly. 


NOTE: 
For the 14-, 16·, and 20-pin packages. the lener 
J is used by itself since these packages are available only in the 7.62 
10.300) 


row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 
10.6001 


row spacing. 
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J ceramic dual-in-Iine packages (including JG, JT, and JW) 


Each of these hermetically 
sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 


lead frame. 
Hermetic 
sealing is accomplished 
with 
glass. The packages 
are intended 
for insertion 
in 
mounting-hole rows on 7,62 (0.300) or 15,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient 
tension 
is provided to secure the package in the board during soldering. 
Tin-plated 
("bright- 
dipped") 
leads require no additional 
cleaning or processing 
when used in soldered assembly. 


NOTE: 
For the 14-, 
16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7.62 
{O.300l 


row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 
(0.6001 
row spacing. 


'i. 
'i. 


~ 


7'8710310) 
nno:zgol 


711 (02801 
622 
(0 245) 


Ga,"·~'""' 
tr\ 


-SEATING 
PLANE 


105' 
90' 
BPLACES 
-II..--- 
0,356(0.014) 
~\- 
0,203 fO.008) 


8 PLACES 


1,7810.070) MAX8 PLACES1 


f 
I 


5.08 (0.200) 
I 
MAX 
---*- 


OS, 
f002 
J 
' I 
I 


MIN 
I 
I 


330 
(0 130) 
U- 
----.1 f.- 0 584 (0.023) 
. 
MIN 
0~~~~~~51 


165 (0065) 
. 
038 (0015) 
Plt;JSPACING 
4 PLACES 
2,54 (0 100) T P 


(See 
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J ceramic dual-in-line packages (including JG, JT, and JW) 


Each of these hermetically 
sealed dual-in-line 
packages consists of a ceramic base, ceramic cap, and a 


lead frame. 
Hermetic 
sealing is accomplished 
with 
glass. The packages 
are intended 
for insertion 
in 
mounting-hole rows on 7,62 (0.300) or 15,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient 
tension 
is provided to secure the package in the board during soldering. 
Tin-plated 
("bright- 
dipped") 
leads require no additional 
cleaning or processing 
when used in soldered assembly. 


NOTE: 
For the 14-, 
16-, and 20-pin packages, 
the letter J is used by itself since these packages are available only in the 7.62 
(0.300) 
row spacing. For the 24-pin packages. if no second letter or row spacing is specified. the package is assumed to have 15,24 
10.600) 


row spacing. 
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J ceramic dual-in-line packages (including JG. JT. and JW) 


Each of these hermetically 
sealed dual-in-line 
packages consists of a ceramic base, ceramic cap, and a 


lead frame. 
Hermetic 
sealing is accomplished 
with 
glass. The packages 
are intended 
for insertion 
in 


mounting-hole 
rows on 7,62 (0.300) or 15,24 (0.600) centers. Once the leads are compressed and inserted 


sufficient 
tension 
is provided to secure the package in the board during soldering. 
Tin-plated 
("bright- 
dipped") 
leads require no additional 
cleaning or processing 
when used in soldered assembly. 


NOTE: 
For the 14·, 
16-, and 20·pin 
packages, the letter J is used by itself since these packages are available only in the 7,62 
10.3001 
row spacing. For the 24-pin packages. if no second letter or row spacing is specified. the package is assumed to have 15.24 
(0.6001 
row spacing. 
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JD ceramic side-braze dual-in-line packages 


This is a hermetically 
sealed ceramic package with 
a metal cap and side-brazed tin-plated 
leads. 
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N plastic dual-in-line packages (including NT and NWI 


Each of these dual-in-Iine 
packages consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering temperature 
with 
no deformation. 
and circuit performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7.62 (0.3001. 
15.24 
(0.6001. 


or 22.86 
(0.900) 
centers. 
Once the leads are compressed 
and inserted. 
sufficient 
tension 
is provided 
to 
secure the package in the board during soldering. 
Leads require no additional 
cleaning or processing 
when 
used in soldered 
assembly. 


NOTE: 
For all except 24-pin packages. the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package. the 7.62 
(0.3001 version is designated NT; the 15.24 
(0.6001 version is designated NW. If no second 
letter or row-spacing is specified. the package is assumed to have 15.24 
(0.6001 
row-spacing. 
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N plastic dual-in-line packages (including NT and NWI 


Each of these dual-in-line 
packages consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering temperature 
with 
no deformation, 
and circuit performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7,62 (0.3001. 
15,24 (0.6001, 


or 22,86 
(0.900) 
centers. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided 
to 
secure the package in the board during soldering. 
Leads require no additional 
cleaning or processing 
when 
used in soldered 
assembly. 


NOTE: 
For all except 24-pin packages. the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package. the 7.62 (0.3001 version is designated NT; the 15.24 
(0.6001 version is designated NW. If no second 
letter or row-spacing 
is specified. 
the package is assumed to have 15.24 
10.6001 
row-spacing. 
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Parts may be supplied 
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8t the option of TI plants 


located 
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In this case, 
the overall 


length of the package 
is 22.1 
10.8701 
max, 
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N plastic dual-in-line packages (including NT and NW) 


Each of these dual-in-line 
packages consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 


an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering temperature 
with 


no deformation, 
and circuit performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7,62 10.3001, 15,24 (0.600), 


or 22,86 
(0.9001 centers. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided 
to 
secure the package in the board during soldering. 
Leads require no additional 
cleaning or processing 
when 


used in soldered 
assembly. 


NOTE: 
For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.3001 version is designated NT; the 15,24 (0.6001 version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15.24 (0.6001 row-spacing. 
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Parts may be supplied in accordance 
with the alternate 
side view at the 
option of TI. European-manufactured 
parts 
may 
have pin 
1 as shown 
in 


view A. Alternate-side'Yiew 
parts 
manufactured 
outside 
of the USA 


may have a maximum 
package length 


of 26.7 
11.0501. 


,:,:,~:::::lvvvvvvvJ 
000000000@ 


NOTES: A. Each pin centerline is located within 0.25 (0.010) of its true longitudinal position. 
B. For solder-dipped leads, this dimension applies from the lead tip to the standoff 
C. Parts may be supplied with a draft angle of 70 typical at the option of TI. 
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N plastic dual-in-line packages (including NT and NW) 


Each of these dual-in-line 
packages consists of a circuit 
mounted on a lead frame and encapsulated 
within 


an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering temperature 
with 
no deformation, 
and circuit performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7,62 (0.300). 
15,2410.600). 


or 22,86 
(0.9001 centers. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided to 
secure the package in the board during soldering. 
Leads require no additional 
cleaning or processing 
when 
used in soldered 
assembly. 


NOTE: 
For all except 24·pin packages. the lener N is used by itself since only the 24·pin package is available in more than one row-spacing. 
For the 24-pin package. the 7.62 
(O.300) version is designated NT; the 15,24 
(0.6001 version is designated NW. If no second 
letter or row-spacing is specified. the package is assumed to have 15.24 
10.600) row-spacing. 
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N plastic dual-in-line packages (including NT and NW) 


Each of these dual-in-line 
packages consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 


an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering temperature 
with 
no deformation, 
and circuit performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7,62 10.300). 
15,24 (0.600). 


or 22,86 
10.900) centers. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided 
to 
secure the package in the board during soldering. 
Leads require no additional 
cleaning or processing 
when 
used in soldered 
assembly. 


NOTE: 
For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7.62 (0.3001 version is designated NT; the 15.24 (0.6001 version is designated NW. If no second 
letter or row-spacing 
is specified. the package is assumed to have 15.24 (0.6001 row-spacing. 
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N plastic dual-in-line packages (including NT and NW) 


Each of these dual-in-line 
packages consists of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering temperature 
with 


no deformation, 
and circuit performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7,62 10.300), 15,24 (0.600), 


or 22,86 
(0.900) 
centers. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided to 
secure the package in the board during soldering. 
Leads require no additional 
cleaning or processing 
when 
used in soldered 
assembly. 


NOTE: 
For all except 24-pin packages. the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package. the 7.62 
(0.300) 
version is designated NT; the 15,24 
(0.600) 
version is designated NW. If no second 
letter or row-spacing is specified. the package is assumed to have 15.24 
(O.600) 
row-spacing. 
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(See Note A) 
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N plastic dual-in-line packages (including NT and NW) 


Each of these dual-in-line 
packages consists of a circuit 
mounted on a lead frame and encapsulated 
within 


an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering temperature 
with 


no deformation, 
and circuit performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7,62 (0,300), 
15,24 (0.600), 


or 22,86 
(0,900) 
centers. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided 
to 
secure the package in the board during soldering. 
Leads require no additional 
cleaning or processing 
when 


used in soldered assembly. 


NOTE: 
For all except 24·pin packages. the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package. the 7.62 10.300) version is designated NT; the 15.24 (0.6001 version is designated NW. If no second 
letter or row-spacing is specified. the package is assumed to have 15.24 10.6001 row-spacing. 
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N plastic dual-in-line packages (including NT and NW) 


Each of these dual-in-line 
packages consists 
of a circuit 
mounted 
on a lead frame and encapsulated 
within 
an electrically 
nonconductive 
plastic compound. 
The compound 
will withstand 
soldering temperature 
with 


no deformation, 
and circuit performance 
characteristics 
will remain stable when operated in high-humidity 
conditions. 
The packages are intended for insertion in mounting-hole 
rows on 7,62 (0.3001, 
15,24 
(0.6001, 
or 22,86 
10.900r 
centers. 
Once the leads are compressed 
and inserted, 
sufficient 
tension 
is provided 
to 
secure the package in the board during soldering. 
Leads require no additional 
cleaning or processing 
when 
used in soldered 
assembly. 


NOTE: 
For all except 24-pin packages. the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package. the 7,62 
10.300) version is designated NT; the 15.24 
10.6001 version is designated NW. If no second 
letter or row-spacing is specified. the package is assumed to have 15.24 
10.6001 row-spacing. 
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P dual-in-line plastic package 


This dual-in-line 
package 
consists 
of a circuit 
mounted 
on an a-lead frame 
and encapsulated 
within 
a plastic 
compound. 
The compound 
will withstand 
soldering 
temperature 
with 
no deformation 
and circuit 
performance 
characteristics 
remain stable when 
operated 
in high-humidity 
conditions. 
The package 
is intended 
for insertion 
in mounting-hole 
rows on 7,62-mm 
(0.300) 
centers 
(see Note A). Once the leads are compressed 
and inserted, 


sufficient 
tension 
is provided 
to secure the package 
in the board during 
soldering. 
Solder-plated 
leads require 


no additional 
cleaning 
or processing 
when 
used in solder 
assembly. 
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U ceramic flat package 


This flat package consists 
of a ceramic base, ceramic cap, and lead frame. Circuit bars are alloy mounted. 


Hermetic 
sealing is accomplished 
with glass. Leads require no additional 
cleaning or processing 
when used 
in soldered 
assembly. 
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W ceramic flat packages (including WA and We) 


Each of these hermetically 
sealed flat packages 
consists 
of an electrically 
nonconductive 
ceramic 
base 


and cap and a lead frame. Hermetic sealing is accomplished 
with glass. Leads require no additional cleaning 
or processing 
when 
used in soldered 
assembly. 
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NOTES: 
A. Leads are within 0,' 3 (0.005) 
radius of true position (T.P.) at maximum material condition. 


B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 


TEXAS '1!1 


INSTRUMENTS 


W ceramic flat packages (including WA and We) 


Each of these hermetically 
sealed flat packages 
consists 
of an electrically 
nonconductive 
ceramic 
base 
and cap and a lead frame. Hermetic sealing is accomplished 
with glass. Leads require no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 
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NOTES; 
A. Leads are within 0,13 
10.005) 
radius of true position (T.P.) at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
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W ceramic flat packages (including WA and We) 


Each of these hermetically 
sealed flat packages 
consists 
of an electrically 
non conductive 
ceramic 
base 
and cap and a lead frame. Hermetic sealing is accomplished 
with glass. Leads require no additional cleaning 
or processing 
when 
used in soldered 
assembly. 
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NOTES: 
A. leads are within 0.13 
(O.005) 
radius of true position IT.P.I at maximum material condition. 


B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
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W ceramic flat packages (including WA and We) 


Each of these hermetically 
sealed flat packages 
consists 
of an electrically 
nonconductive 
ceramic 
base 
and cap and a lead frame. Hermetic sealing is accomplished 
with glass. Leads require no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 
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NOTES: 
A. Leads are within 0.13 (0.005) radius of true position (T.P.) at maximum material condition. 
S. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification 
only. 
D. End configuration 
of 24-pin package is at the option of Tl. 
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W ceramic flat package (including WA and We) 


Each of these hermetically 
sealed flat packages 
consists 
of an electrically 
nonconductive 
ceramic 
base 
and cap and a lead frame. Hermetic sealing is accomplished 
with glass. Leads require no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 
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B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identificatIon 
only. 
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W ceramic flat p~ckage (including WA and We) 


Each of these hermetically 
sealed flat packages 
consists 
of an electrically 
nonconductive 
ceramic 
base 
and cap and a lead frame. Hermetic sealing is accomplished 
with glass. Leads require no additional 
cleaning 
or processing 
when 
used in soldered 
assembly. 
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NOTES: A. Leads are within 0,13 (0.005) radius of true position IT.P.l at maximum material condition. 


B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
D. End configuration of 24+pin package is at the option of TI. 
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